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INTRODUCTION 


This Flight Plan has been prepared by the Flight Planning Branch, Flight Crew 
Support Division, with technical support by TRW Systems. 


This document schedules the AS-506/CSM-107/LM-5 operations and crew activities 
to fulfill, when possible, the test objectives defined in the Mission Require- 
ments, G Type Mission Lunar Landing. 


The trajectory parameters used in this Flight Plan are for July 16, 1969 
launch, with a 72° launch azimuth and were supplied by Mission Planning and 
Analysis Division as defined by the Apollo Mission G Spacecraft Operational 
Trajectory. 


| 
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[The Apollo 11 Flight Plan is under the configuration control of the Crew Proce- 
dures Control Board (CPCB). All proposed changes to this document that fall in 
the following categories should be submitted to the CPCB via a Crew Procedures 
Change Request: 


Items that impose additional crew training or impact crew procedures. 

. Items that impact the accomplishment of detailed test objectives. 

. Items that result in a significant RCS or EPS budget change. 

. Items that result in moving major activities to a different activity 
day in the Flight Plan. 

5. Items that require a change to the flight data file. 


BwoNE 


The Chief, Flight Planning Branch (FCSD) will determine what proposed changes 
fall in the above categories. 


Mr. T. A. Guillory will act as co-ordinator for all proposed changes to the 
Apollo 11 Flight Plan. 


Any requests for additional copies or changes to the distribution lists of 
this document must be made in writing to Mr. W. J. North, Chief, Flight Crew 
Support Division, MSC, Houston, Texas. 


SECTION I 


GENERAL 


MISSION DESCRIPTION 


Launch and EPO (Duration 2:44) LIFT OFF - 2:44 GET 


(a) 


Nominal launch time is 9:32 EDT, July 16, 1969, with a launch 


window duration of 4 hrs. 24 min, 


Earth orbit insertion into a 100 nm, circular orbit at 
11 min. 43 sec. after lift-off 
CSM systems C/O in earth orbit 


Optional IMU realign (P52) to the pad REFSMMAT during the first 


night period 


TLI occurs at 2:44:26 GET over the Pacific Ocean during the 


second revolution. (See Table 1-1 for burn data). 


Translunar Coast (Duration 73:10) 2:44 - 75:54 GET 


After TLI, which places the spacecraft in a free lunar return trajectory, 


the 


following major events occur prior to LOI: 
Transposition, docking and LM ejection, including SIVB photography 


Separation from SIVB and a CSM evasive maneuver 


SIVB propulsive venting of propellants (slingshot) 


Two series of P23 cislunar navigation sightings, star/earth horizon, 


consisting of five sets at 06:00 GET and five sets at 24:30 GET 


Four midcourse corrections which take place at TLI +9, TLI +24, 


LOI -22 and LOI -5 hours with DV nominally zero (S Table 1-1). 


Passive thermal control (PTC) will be conducted during all periods 


when other activities do not require different attitudes. 


LM inspection and housekeeping 


LOI,, performed at 75:54:28 GET, ends the TLC phase. 


Lunar Orbit (Duration 59:30) 75:54 - 135:24 GET 


LOI Day (Duration 25:00) 69:00 - 94:00 

(a) LOT, 

(b) Photos of targets of opportunity 

(c) LOI2 

(d) Post LOI2 LM entry and inspection. S-Band/UHF B Voice tests will be 
conducted. 

(e) Post LOI2 Pseudo landmark tracking (one set of sightings) 
(See Table 1-4) 


(f£) Rest period of 9 hours 


DOI and EVA Day (Duration 28:00) 94:00 - 122:00 GET 


(a) Docked LM activation and checkout 

(b) Docked landing site landmark sighting (one set of sightings) 
(See Table 1-3) 

(c) Undocking and separation 

(d) DOI thru landing (See Figure 1-3 Powered Descent) 


(e) LM post touchdown and simulated liftoff 


(f£) Rest period (LM) of 4 hours 
(g) CSM plane change 
(h) Rest period (CSM) of 4 hours 


(1) EVA prep 


(j) EVA for 2 hours 40 minutes 


(k) Post EVA 


(1) Rest period (LM) 4 hours 40 minutes 


(m) Rest period (CSM) 4 hours 50 minutes 


Ascent and TEI Day (Duration 25:00) 122:00 - 147:00 GET 


(a) LM Lift-Off and Insertion 


(b) LM active rendezvous 
CSI 
PC 
CDH 
TPI 


Braking 


Docking 


LM jettison 


TEL 
aan 


Rest Period 


Lunar Orbit Particulars (Average Values for a 60 x 60 nm orbit) 


(k} 


Fe 


Revolutions start at 180° longitude 

Revolution duration - 1 hr. 58.2 min. 

S/C night period duration - 47 min. 

MSFN coverage per rev. - 72 min. 

Orbit inclination - 1.25° for July 16, 1969 launch 

S/C orbital rate - 3°/min. (.05°/sec) 

Lighting change at fixed ground point - 1°West/Rev. 

Horizon visibility + 20° selenocentric angle on the lunar surface 
One lunar degree on lunar surface is 16.35 nm 


Site 2 will be visible (3° sun angle) at REV. 7 


S/C subvehicle point to horizon 327 nm. 


[Transearth Coast and Entry (Duration 59:39) 131:52 - 195:03 GET 


n 


(a) 


[Transearth coast begins with TEI at 135:24:34 GET and consists of the 


following major events: 


Three midcourse corrections are scheduled at TEI +15, EI -23 


and EI -3 hours with DV nominally zero. 


CM/SM separation takes place at 194:51 GET and Entry Interface 


occurs at 195:03 GET. 


Splashdown will occur in the Pacific Ocean at a longitude of about 


172.4° West at 195:17 GET. This will occur approximately 25 minutes 


prior to sunrise local time. 
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MISSION SUMMARY FLIGHT PLAN 


TRANSLUNAR COAST 
[Ave ca an nN” (0 ee (ee | 


ACTIVITY DAY 
EDT [LOA 1200 1800 2400 0600 1200 1800 2400 0600 1200 1800 2400 060d 1200 
6 12 18 24 30 36 42 48 54 60 66 


EARTH ORBIT 
OPERATIONS BIMU REALIGN - P52 BIMU REALIGN - P52 BIMU REALIGN - P52 FIMu 
REALIGN-P52 


BIMU REALIGN - P52 EMCC1 (TLI +9 HRS) MM CISLUNAR NAV - P23 MMCC3 (LOI -22 HRS) 


ETLI BIMU REALIGN - P52 ME LMS FAMILIARIZATION mucc4 
(LOI -22 HRS) 


MMT D<é&E Mmcc2 (TLI +24 HRS) 


BEVASIVE MNVR 
BIMU REALIGN - P52 IMU Et 
MMM CISLUNAR NAV - P23 REALIGN-P52 


TRANSEARTH COAST 


2400 0600 1200 1800 2400 0600 1200 1800 2400 0600 1200 


HIMU REALIGN - P52 EIMU REALIGN - P52 
HMCC7 (EI -3 HRS) 
HIMU REALIGN - P52 
—ICM/SM SEP 
HEI 


FTEI (135:23) BIMU REALIGN - P52 
BIMU REALIGN - P52 MMCCS (TEI +15 HRS) MMCC6 (EI -23 HRS) 


LUNAR ORBIT SUMMARY FLIGHT PLAN 


FIG 1 


9 


ACTIVITY DAY 


4 


(LOT 


DAY) 


5 (DOI - EVA DAY) 6 (ASCENT - TEI DAY) 
SLEEP 
EDT 1330 1530 1730 1930 2130 2330 0130 0330 0530 0730 0930 1130 1330 1530 1730 1930 2130 2330 0130 0330 0530 0730 0930 1130 1330 1530 1730 1930 2130 2330 0130 
GET 76 78 80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110 112 114 #116 #118 #120 122 124 126 128 130 132 134 136 
REV NO. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21, 22 23 24 25 26 27 28 29 30 
LMP IVT to LMm LMP IVT to LM | | | | | | 
ENTRY STATUS CHECKS LMP- PRIM GLYCOL CaW CKmmm POST TOUCHDOWN CHECKLIST HAGS TURN ON. SELF TEST 
HOUSEREED ING mm CB and PGNCS ACTIVATION IBEGIN SIMULATED COUNTDOWN mP57. GRAVITY & 1 CELESTIAL BODY 
| COMM CHECKS CDR IVT to LMm P57. GRAVITY MEASURE M@M™EEAT PERIOD 
CLOSEOUT. IVT TO LMm ECS ACTIVATION mP57, 2 CELESTIAL BODIES VERIFY AGS 
S-BAND CHECKSmm P57. GRAVITY & 1 CELESTIAL BODY m[P57. GRAVITY CELESTIAL BODY 
SUIT FAN/H20 SEP. / BEND SIMULATED COUNTDOWN IMASCENT PREP 
GLYCOL PUMP CKS mmm EAT PERIOD 
VHF ACTIVATION CHECKOUT#® mmm EAT PERIOD HINSERTION 
LMP IVT to CSMm SYSTEMS PREP FOR EGRESS RR SELF TEST 
DON PGA IVT to IM MHPREP FOR EGRESS "IMU REALIGN P52 
IMU DOCKED COARSE ALIGN= mmm |PLSS/OPS DONNING guhmm i RR TRACK of CSM 
LMP CONNECT to LM ECSm mIPLSS/EVCS ELECTRICAL CK mCSI BURN - RCS 
CDR ASSIST CMP m= W/FINAL EVA EQUIP CK IPLANE CHANGE BURN - RCS 
CLOSE and SECURE LM HATCH HEINAL SYSTEMS PREP CDH BURN - RCS 
ASCENT BATTERY ACTm PREP FOR CABIN DEPRESS ITPI BURN - RCS 
and CHECKOUT IPRESSURE INTEGRITY CK mMCC1 BURN - RCS 
DON HELMET & GLOVES. 2 hr 40 min EVA iMCC2 BURN - RCS 
ARS/PGA CHECKS| mPOST EVA SYSTEMS CONFIG 
CABIN REGULATOR CHECK mPLSS/OPS DOFFING {BRAKING BURNS - RCS 
LM DOFF HELMET & GLOVES" IFINAL SYSTEMS CONFIG IDOCKING 
FINE ALIGN IMUm PREP FOR EQUIP JET mmm TRANSFER & STOW EQUIP and EQUIP 
(CDR - LMP) AGS ACTIVATION® PRESSURE INTEGRITY CK 
and SELF TEST ICABIN DEPRESS mmm VACUUM & CLEAN SUITS 
DEPLOY LANDING GEARI IHATCH OPENING CDR TRANSFER to CSM 
INITIALIZE AGSm ICABIN REPRESS maLMP CONFIGURE LM 
RCS PRESSURIZE® IFINAL SYSTEMS CONFIG for JETTISON 
and CHECKOUT 'POST EVA CABIN CONFIG ILMP IVT to CSM 
RR ACT & SELF TESTS M@MEEAT PERIOD 
DPS PRESS and CHECKOUTS 
DON HELMET & GLOVES@ 
| UNDOCKm 
MNVR for INSPECTION 
AGS UPDATE. ALIGNm 
RR. VHF RANGING CKS@ 
and LR SELF TEST 
IMU REALIGN P52m 
DOI PREPm 
DOIN 
PD PREPS 
POWERED DESCENT# 
TOUCHDOWN 
mmm 01-1 PREP mIMU REALIGN P52 fmEAT PERIOD 
HLOI-1 maSXT TRACK LANDED LM mIMU REALIGN P52 
MIMU REALIGN P52, PULSE TORQUE Smhm@mE RVHE/SXT TRACK LM 
EAT (ALL) mm EAT PERIOD BACKUP LM CSI BURN 
mIMU REALIGN P52 mmPLANE CHANGE PREP mBACKUP LM CDH BURN 
mmjLOI-2 PREP IPLANE CHANGE mmm MONITOR MCC & BRAKING 
WLOI-2 MIMU REALIGN P52. PULSE TORQUE 
mmm IMU REALIGN P52 mmmTRANSFER & STOW EQUIPMENT 
mm TRACK PSEUDO LDMK mum EAT PERIOD maCLOSE CSM HATCH 
fmm EAT PERIOD (ALL) PHOTOGRAPH LANDED LM MPREP for JETTISON 
fm EAT (ALL) fmm EAT PERIOD SJETTISON LM 
CDR & LMP DON LGC mIMU REALIGN P52 
CMP DON PGA EAT PERIOD 
CSM HIMU REALIGN P52 PREP for TEI 
WINSTALL PROBE and DROGUE. IMU REALIGN P52™/ 
(CMP) CLOSE HATCH FINAL PREP for TEI m™ 
maTRACK PSEUDO LANDMARK A-1 ITEL 
HUNDOCK 
HINSPECT LM 
'SEPARATION 
mIMU REALIGN P52 
WSXT TRACK LM 
SLEEP ee ee ee | 
GET 76 78 80 82 84 86 88 90 92 94 96 98 190 102 104 106 108 110 112 144 116 118 120 122 124 126 128 130 132 134 136 138 


(FT) 


ALTITUDE 


ca 
o 


w 
roy 


iN) 
o 


LM POWERED DESCENT 


x10° 
60 
FIXED THROTTLE 
POSITION 
oor ALTIDUDE CHECK 
50 YAW RIGHT 174° 


—- (FACE UP) 
of a 
Pree 


4 
/ 


P64 


a RADAR ALTITUDE 
= UPDATE 
& 30 
i THROTTLE RECOVERY 
: CO 
20 HORIZON VISIBLE 
RADAR VELOCITY UPDATE 
HIGH GATE 
ENTER P64 
10 LANDING SITE VISIBLE 
UPDATE AGS 
LOW GATE 
0 1 2 3 4 5 6 7 8 9 10 
TIME (min) 
woe? LM POWERED DESCENT - HIGH GATE TO TD 
#103 LM POWERED DESCENT - TERRAIN PROFILE 8 


es 
La 8+24 
wl 6 HIGH GATE 8+28 
8 P63 to P64 LANDING SITE 
& Teo: 2min + 5sec VISIBLE 
5 
5 H: -145.4 FPS Tgp: 2+47.3 
a4 VI: 514 FPS H: -138.8 FPS 
FDAI P: 47.16° VI: 481 FPS 
¥ +05" FDAI P: 46.08° 
R: 359.71° X3 .06° 
g: R: 359.71° 


32 “30 28 26 24 22 30 28 26 24 22 
LONGITUDE (DEG) 


40 38 36 34 


9+22 
UPDATE AGS 
Tgp: ? 
H: -56.4 EPS 
_ Ohi 9400 VI: 175.7 FPS - 
iS; EDAI P: 31.0 
Birr. ¥s .01° 
az: R: 360.0° 
UTR 


20 18 16 14 12 10 8 6 
SURFACE RANGE (FT) 


11 


Go TD: 11+58 
12 
10+08 
LOW GATE 
(500 FT ALT) 
Teo: ? 
H: -20.8 FPS 
VI: 73.8 FPS 
FDAI P: 17.0° 
Y: -01° 
R: 360.0° 11458 


TOUCHDOWN 


TABLE 1-1 CSM BURN SCHEDULE 


BURN / MANEUVER GETI ATTITUDE (DEG) LIGHTING AV (FPS) ULLAGE TVC MODE | REFSMMAT S/C WT. REMARKES 
BURN TIME RESULTANT 
LH/LV INERTIAL 
AVC / HA, HP 
S-IVB TLI 02:44:26 BURNOUT AT AVX: == ase a PAD WE: -- S-IVB BURN 
5 MIN 20 SEC SUNRISE AVY: -- HP: -- 
AVZ: -- HA: -- 
AV REQ: 10, 451.2 
CSM/LM S-IVB 04:39:44.9 DAYLIGHT AVX: 5.1 NOT G&N AUTO PAD WI: 96662.3 SPS BURN 
EVASIVE MNVR 2.8 SEC AVY: 0.0 REQUIRED HP: 123.8 
15.6 EPS AVZ: 19.0 HA: 281953.9 
AV REQ: 19.7 
MIDCOURSE 11:45 ---- AVX: NOMINALLY NOT G&N AUTO PAD a TLI +9 
CORRECTIONS 26:45 AVY: ZERO REQUIRED PTC TLI +24 
McC, TO MCC, 53:55 AVZ: PTC LOI -22 
70:55 AV REQ: LDG SITE LOI -5 
LOT, 75:54:28.4 DAYLIGHT AVX:  -2891.8 NOT G&N AUTO LDG SITE WE: 95207.4 SPS BURN 
5 MIN 58.9 SEC (SS -1 HR 7 MIN) | Avy: -433.1 REQUIRED HP: 59.2 
2914.8 FPS AVZ: 20.4 HA: 169.8 
AV REQ: 2924.1 
LOI, 80:09:29.7 DAYLIGHT AVX: 138.3 2 JET G&N AUTO LDG SITE WI: 71320.81bs | SPS BURN 
16.4 SEC (SR +9 MIN) AVY: 0.0 20 SEC HP: 53.6 
AVZ: 75.9 HA: 65.6 
AV REQ: 157.8 
CSM/LM SEP 100:39:50.4 SUNLIGHT AVX: 0.0 Sar G&N AUTO LDG SITE WI: 36407.9 RCS BURN 
8 SEC (SS -14 MIN) AVY: 0.0 HP: 55.6 
AVZ: 2.5: HA: 63.1 
AV REQ: 2.5 
*CSM PLANE CHANGE 107:05:33.4 DARKNESS AVX: 0.0 2 JET G&N AUTO PLANE WI: 36325.4 SPS BURN 
0.8 SEC (SS +17 MIN) AVY: 1.636 20 SEC CHANGE HP: NO CHANGE 
5.7 FPS AVZ: 0.0 HA: NO CHANGE 
AV REQ: 16.6 
LM JETTISON 131:53:04.7 DAYLIGHT AVX: -1.0 == G&N AUTO LIFT OFF WE: 36154.7 RCS BURN 
3.1 SEC (SR +36 MIN) AVY: HP: 58.5 
0.8 FPS AVZ: = HA: 59.4 
AV REQ: 1.0 
TEL 135:24:33.8 DAYLIGHT AVX: 3213.3 2 JET G&N AUTO LIFT OFF WE: 36111.4 SPS BURN 
2 MIN 29.4 SEC (SR +10 MIN) AVY: 705.0 16 SEC HP: -- 
NOT AVAILABLE AVZ: -138.8 HA: -- 
AV REQ: 3292.7 
MIDCOURSE 150:24 ---- AVX: ---- G&N AUTO PTC a TEL +15 
CORRECTIONS 172100 AVY: NOMINALLY PTC EI -23 
MCC, TO MCC, 192:06 AVZ: ZERO ENTRY EI -3 
AV REQ: 


TABLE 1-2 LM BURN SCHEDULE 


BURN / MANEUVER GETI ATTITUDE (DEG) LIGHTING AV (FPS) ULLAGE TVC MODE | REFSMMAT S/C WT. REMARKES 
BURN TIME RESULTANT 
AVC LH/LV INERTIAL HA. HP 
i 
DOI 101:38:48 DARKNESS AVX: 67.46 2 JET PGNCS AUTO LDG SITE WT: 33,404 DPS BURN 
28:5 SEC (SR -4 MIN) AVY: -28.68 7.5 SEC HP: 8.97 
AVZ: -12.51 1.3 FPS HA: 57.87 nM 
AV REQ 70 
PDI 102335213 DAYLIGHT AVS: = 2 JET PGNCS AUTO LDG SITE WT: 16,569 DPS BURN 
11 MIN 58 SEC AVY: - 7.5 SEC HP: 0 
AVZ: - 1.3 FPS HA: 0 
AV REQ: 6766 
ASCENT 124:23:26 DAYLIGHT AVX: - SSSS PGNCS AUTO LIFT OFF WT: 5,894 AT APS BURN 
7 MIN 18 SEC AVY: - INS 
AVZ: - HP: 60,000 ft 
AV REQ: 6060 HA: 45 nM 
CSI 125220291957 DARKNESS AVX: 49.5 SSS= PGNCS AUTO LIFT OFF WT: 5875.0 RCS BURN 
45:0 SEC (SR -1 MIN) AVY: 0.0 HP: 44.9 
AVZ: 0.0 HA: 45.0 
AV REQ: 49.5 
PLANE CHANGE 125:50:28 DAYLIGHT AVX: 0.0 SS. PGNCS AUTO LIFT OFF Why. = RCS +Y¥ 2 JET 
0 (SR +25 MIN) AVY: 0.0 HPS = BURN 
AVZ: 0.0 HA = NOMINALLY 
AV REQ 0.0 ZERO 
CDH 126:19:37.0 DAYLIGHT AVX: = Let SSS PGNCS AUTO LIFT OFF WT: 5842.9 TIG RCS BURN 
L239) (SS -19 MIN) AVY: 0.0 HP: 43.8 
AVZ: 4.1 HA: 45.3 
AV REQ 4.3 
EPL 126:58:08.4 DARKNESS AVX: 22.0 === PGNCS AUTO LIFT OFF WT: 5840.1 RCS BURN 
22.4 SEC (SR -23 MIN) AVY: 0.0 HP: 43.3 
AVZ: -11.1 HA: 61.7 
AV REQ: 24.8 
MCC, 127:13:08 DARKNESS AVX: 0.0 —— PGNCS AUTO LIFT OFF Wr: - RCS +Z 2 JET 
0 (SR -8 MIN) AVY: 0.0 HPs: = BURN 
AVZ: 0.0 HA: - NOMINALLY 
AV REQ 0.0 ZERO 
MCC, 127:28:08 DAYLIGHT AVX: 0.0 os PGNCS AUTO LIFT OFF Wr: - RCS +Z 2 JET 
0 (SR +7 MIN) AVY: 0.0 APS = BURN 
AVZ: 0.0 HA; - NOMINALLY 
AV REQ 0:0 ZERO 
1st BRAKING MNVR 127:36:257 DAYLIGHT AVX: 0.0 === LIFT OFF Wy. = RCS -Z 2 JET 
0 (SR +15 MIN) AVY: 0.0 HPS. = BURN 
AVZ: 0.0 HA: - NOMINALLY 
AV REQ 0.0 ZERO 
2nd BRAKING MNVR 127:39:24.5 DAYLIGHT AVX 2S S=55 PGNCS AUTO LIFT OFF WT: 5824.1 RCS -Z 2 JET 
10.8 SEC (SR +18 MIN) AVY: - HP: 49.0 
AVE: = HA: 60.7 
AV REQ: 12.0 
3rd BRAKING MNVR 127:40:32.8 DAYLIGHT AVX?) = SSS PGNCS AUTO LIFT OFF WT: 5816.4 RCS -Z 2 JET 
8.8 SEC (SR +20 MIN) AVY: - APs ‘Sit 
AVZ: - HA: 60.3 
AV REQ 9 
4th BRAKING MNVR 127:42:16.1 DAYLIGHT AVS: s S455 PGNCS AUTO LIFT OFF WT: 5810.1 RCS -Z 2 JET 
4.3 SEC (SR +21 MIN) AVY: - HP: 56.2 
AVZ: - HA: 60.1 
AV REQ 4.6 
5th BRAKING MNVR 127:43:35.7 DAYLIGHT AVS: sSs= PGNCS AUTO LIFT OFF WT: 5807.0 RCS -Z 2 JET 
4.2 SEC (SR +23 MIN) AVY: - HP: 69.9 
AVZ: - HA: 58.9 
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3pata From MPAD memo, landing site coordinates for G, 


June 12, 


1969, 


69-FM41-181. 


TABLE 1-3 LUNAR LANDING SITE DATA 
DAY SITE DESIG LATITUDE LONGITUDE 1LAUNCH AZIMUTH/ |2LAUNCH AZIMUTN/ 
SUN ELEVATION SUN ELEVATION 
JULY 16 2 (TIP6) 00°42*50"N 23°42°28"E | 72°/10.5° 108°/13.5° 
0932 EDT 00.71388889°N | 23.70777778°E 
(00.6914°N) (23.7169°E) > 
JULY 18 3 (IIP8) 00°21*10*N 01°17°57%W | 89.295°/11° 108°/13° 
1132 EDT 00.35277778°N | 01.29916667°W 
JULY 21 5 (TIP13) 01°40*41"N 41°53°57"w | 94.6775°/9.7° 108°/11.7° 
1209 EDT 01.67805556°N | 41.89916667°W 
Data From TJ memo, Accuracy Estimates, Landing Site Landmarks, 
May 12, 1969, TJ-69-499. 


tsun Elevation Angles Are For Approximately 27 Hours After LOI, 1st Opportunity TLI. 
Includes 2nd Opportunity TLI. 


TABLE 1-4 LANDMARK TRACKING DATA 
July 16 Launch 
LANDMARK DESIG. LATITUDE LONGITUDE DELTA ALTITUDE(nm) | SUN EL 
Al (Pseudo) 2°N 65° 30°E 000.00 43° 
2.000°N 60.500°E 
P (130) 1°53 °N 28°42°E 000.00 == 
1.885°N 28.726°E 
30 (Prime 01°15*56"N 23°40 °44°E -001.68 8.5° 
LDG SITE 2) 01.26555556°N 23.67888889°E 
(01.24307°N) (23.6880°E) 2 
23 (Alternate 00°30*19"N 24°53.20°E -001.71 -- 
LDG SITE 2) 00.50527778°N 24.88888889°E 
29 (Alternate 01°17*06"N 23°44.37°E -001.76 -- 
LDG SITE 2) 01.28500000°N 23.74361111°E 
33 (Alternate 00°47°14°°N 23°30°55%E -001.68 = 
LDG SITE 2) 00.78722222°N 23.51527778°E 


lpata from MPAD memo, landing site 2 position, 


June 20 


, 1969, 


69-FM41-199. 
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TABLE 


1-4 LANDMARK TRACKING DATA 


July 18 Launch 


(CONT *D) 


LANDMARK DESIG. LATITUDE LONGITUDE DELTA ALTITUDE (nm) SUN EL 
IP (G1) 0°16‘N 32°19°E -- -- 
0.267°N 32.317°E 
G1 (129) 01°17 *06"N 23°44‘37°E -001.97 26° 
01.28500000°N 23.74361111°E 
P(143) 00°18 ‘N 3°23°E -- -- 
00.300°N 3.383°E 
43 (Prime 00°36*51‘N 01°04 *39"wW -001.01 9° 
LDG SITE 3) 00.61416667°N 01.07750000°W 
50 (Alternate 00°16*59°N 01°25 *43°W -001.01 -- 
LDG SITE 3) 00.28305556°N 01.42861111°W 
47 (Alternate 00°03 *42‘N 01°16 *36"W -000.99 -- 
LDG SITE 3) 00.06166667°N 01.27666667°W 
TABLE 1-4 LANDMARK TRACKING DATA (CONT ‘D) 
July 21 Launch 
LANDMARK DESIG. LATITUDE LONGITUDE DELTA ALTITUDE (nm) SUN EL 
IP (G1) 0°30°*S 26°33 °W -- -- 
0.500°S 26.550°W 
G 1°42°N 32°10‘W -001.77 8° 
1.696°N 32.162°W 
P (180) 0°36‘N 36°34 °W -- -- 
0.608°N 36.567°W 
80 (PRIME 01°30 *37*N 41°49°05*Ww -001.25 8.9° 
LDG SITE 5) 01.51027778°N 41.81805556°W 
71 (Alternate 01°20 *04*N 40°47‘34°wW -001.29 -- 
LDG SITE 5) 01.33444444°N 40.79271778°W 
78 (Alternate 01°45*33°N 41°34°12*Ww -001.22 -- 
LDG SITE 5) 01.75916667°N 41.57000000°W 
84 (Alternate 02°03*10“N 42°13°41° \W -001.23 -- 
LDG SITE 5) 02.05277778°N 42.22805556°W 


FLIGHT PLAN NOTES 


A. Crew 


1. Crew designations are as follows: 


Designation Prime Backup 
Commander (CDR) Armstrong Lovell 
Command Module Pilot (CMP) Collins Anders 
Lunar Module Pilot (LMP) Aldrin Haise 


2.Crew positions during the mission are as follows: 


CSM LM 
Left Center Right Left Right 
Launch thru TLI CDR LMP CMP 
T&D thru Entry CMP CDR LMP 
Manned LM CMP CDR LMP 


3.The crew will eat and sleep simultaneously throughout the mission. 
Eat periods will be normally 1l-hour duration, with additional activ- 
ities held to a minimum during this time frame. Sleep periods will 
normally be 8 to 10 hour duration with two 4 to 5 hour sleep periods 
while the LM is on the lunar surface. 


4. Activity PGA Configuration 
Launch to insertion PGA*‘s with helmet & gloves (H&G) 
Insertion to TLI PGA*s without H&G 
TLI to evasive mnvr PGA*‘s with H&G 
TLC & LOI 1&2 Constant wear garments 
LM activation & checkout PGA without H&G 


(CMP H&G donned for latch 
cocking & CDR/LMP H&G 

donned for pressure integrity 
check and cabin reg check) 


Undocking through touchdown PGA*‘s with H&G except CMP 
without H&G after DOI 
Touchdown through pre lift-off PGA*s without H&G except 


for CDR/LMP simulated count- 
down & EVA 


Liftoff through LM jettison PGA*s with H&G (except 
HéG off after docking) 
LM jettison through splashdown Constant wear garmets 
5. Two crew status reports via air-to-ground commmunications will be 


made by the flight crew during each activity day. The first re- 
port will be given after the first meal of the day and will con- 
cern the sleep obtained during the previous sleep period. The 
second report will be given following the final meal of the day 
and will concern the radiation dose received during the previous 
24 hours and medication taken if any. The following information 
should be logged: 

a. Food Consumption 

b. Exercise 

c. Used fecal bags marked as to crewman and GET 


6. Negative reporting will be used in reporting completion of each 
checklist. 


7. Continuous CSM biomedical data are automatically transmitted to the 
ground. 


8. LM biomedical switching is performed manually by the LMP from 
undocking to docking as scheduled in the timeline. 


9. All onboard gage readings will be read directly from the gages. 
and will not be corrected by the appropriate calibration factors. 


B. Photography 


Photographic requirements were derived from the following: 


a. 
b. 


Lunar Surface Operations Plan 
Photographic Operations Plan 


C. Procedures 


1.:CSM 
Crew procedures called out in the flight plan may be found in the 


following documents: 


AU TOQMhdOAAT 


2. LM 


Apollo Operations Handbook - CSM-107 (AOH), Volume 1/2 
Crew Checklist 
CSM Rendezvous Procedure 
Abort Summary Document 
Apollo Entry Summary Document 

Photographic Operations Plan 

Descent Procedures Document 

Ascent Procedures Document 

Lunar Landmark Tracking Attitude Studies 
Lunar Orbit Attitude Sequence for Mission G 
Data Priority Documents 


Crew procedures called out in the flight plan may be found in the 
following documents: 


TOaMdAATM 


Apollo Operations Handbook LM-5 Volume 1/2 
Crew Checklist 
LM Rendezvous Procedures 

LM Descent/Ascent Summary Document 

Lunar Landing Phase Photographic Operations Plan 
Data Priority Documents 

EVA Procedures 
Apollo Lunar Surface Operations Plan 


D. Communications 


1. General 


a. 


b. 


Cc. 


CSM and LM HBR data transmissions in lunar orbit will normal- 
ly require the use of the high gain or steerable antennas 
During communications, the spacecraft will be referred to 
by name (Apollo 11) and MCC-H will be referred to as Houston. 
The preferred S-Band communications are: 
(1) CSM 

(a) Uplink Mode 6 (Voice, PRN, and Updata) 

(b) Downlink Mode 2 (Voice, PRN, TLM-HBR) 


(a) Uplink Mode 7 (Voice, Updata) 
(bo) Downlink Mode 1 (Voice, TLM-HBR) 


. LM voice recorder has a maximum utilization of 10 hours. This 


recorder will be used during LM operations to record all LM 
voice data during undocked operations (27 hours 42 minutes). 
This recorder will be operated in the VOX mode. 


-A small portable voice recorder will be carried in the CM to 


be used at the discretion of the crew as a voice recorder back- 
up. This recorder will not be transferred to the LM for use 
during undocked operations. 


. The S-band“squelch™” will be on during the sleep periods in or- 


der to prevent MSFN fade-out noise from disturbing the crew. 


— 


2.DSE Operation 

a. The DSE will normally be operated via ground command except for 
special cases where the operation is time limited. In these cases 
the crew may be asked to rewind the tape. 

b. During the earth orbit period when the CSM is not over a MSFN 
station, CSM TLM-LBR data will be recorded on the DSE and will be 
dumped during the pass over the US and over CRO prior to TLI if 
possible. 

c.DSE will be used for CSM HBR and voice recording during all CSM 

engine burns. 
d.DSE data and voice recordings will be made in CSM LBR mode 
whenver possible in order to minimize the DSE dump time. 
e. During PTC using the HGA REACQ communications mode the DSE 
will be used to record LBR data when the HGA is not in the 

MSFN field of view. 

£. During lunar orbit LM operations, the DSE will be used to record 
LM-TLM-LBR data during all docked LM activites that occur on the 
lunar farside. For undocked LM activites only DOI will be recorded 
as VHF ranging is required. 

g. DSE will be used to record all HBR entry data during the blackout 
region. 


3. Launch - Earth Orbit Phase 

a. OMNI B and VHF LEFT will be selected for lift off. OMNI D will 
be selected by the crew during boost phase if the launch azimuth 
is less than 96° or OMNI C if the launch azimuth is greater than 
96°. OMNI D will probably be the best antenna for earth orbit. 

b. VHF Duplex B will be used for launch, and Simplex A for earth 
orbit operations. 

c. VHF Simplex A will be used for entry to be compatible with 
recovery forces communications. 


4.Translunar and Transearth Coast Phase 
The translunar and transearth sleep communications mode will be as 
follows. The CSM x-axis will be placed normal to the ecliptic 
plane. The CSM will be rolled at a rate of approximately three 
revolution per hour. During the near earth sleep periods prior 
to 30 hours GET (range less than 120Knm) omni antennas B and D 
will be used. During the other sleep periods (beyond 120Knm) 
the high gain antenna may be required (in the REACQ mode). The 


REACQ configuration will provide approximately 210 degrees of HGA 
coverage per CSM/LM revolution or 35 minutes of MSFN coverage per 
hour. The REACQ configuration will also allow MCC-H to use real 


time control to select TLM HBR or LBR and to dump the DSE during 
each spacecraft revolution. 


5. Lunar Exploration Phase 

a. Normal CSM communications between MSFN/LM will be by S-Band 
during the lunar exploration period. 

b. If additional communications capability is required the 
S-Band erectable antenna will be deployed by the EVA crewman 
and will be utilized for all LM/MSFN/CSM communications. 

c. During periods when both crewmen are EVA, the ,AR“ position 
(Relay Mode) will be the normal communication mode on each of 
the Extravehicular Communication System (EVCS). The CDR 
will relay the LMP VHF voice and data to the LM which in 
turn will relay to MCC-H via S-Band. 


E. CSM Notes 


1. Electrical Power System and Water Management 

a. Spacecraft lift-off switch positions are listed in the Apollo 
Operations Handbook (Volume 2) for CSM 107. 

b. The CSM will remain fully powered up throughout the mission 
(CMC, IMU and SCS in the ,operate™ configuration and optics 
power-up as required). 

c. Fuel cell Hg and O9 purging is scheduled as follows H9 approx- 
imately every 48 hours and Oj approximately every 12 hours. 


Ee 15 


d. The hydrogen and oxygen VAC ION pumps will be inactive throughout 
the mission. 

e. Potable water will be chlorinated once a day before each sleep 
period, starting with the First sleep period (GET 13:30). 
The POT H90 inlet valve will be opened prelaunch. 

f.FC purges and waste water dumps will not be scheduled within 
one hour prior to optical sightings. 

g. Waste H20 dumping will be managed to allow: 

) Maximum QTY: 85-90% 

) Minimum QTY: 25% 

)At LOI: QTY = 75% 

) At CM-SM SEP: QTY = 90% to 100% 

) 

) 


No dumping after MCC3 until after LOI 
Dumps will be performed (if required) within 2 hours preceding 
MCC maneuvers 
(7) In lunar orbit if dumping is required, dumps will be performed 
immediately prior to sleep periods 
(8) The water dump will not be operated in the automatic mode 
at anytime during the mission 
h. The cryogenic heaters will be in AUTO during the mission and 
the fans will be operated manually. The fans will be cycled 
for one minute before and after each sleep cycle. 
1.The batteries will be charged according to the following 
schedule: 


Time Battery 

DT 20:00 
12:20:00 
48:10:00 
80:25:00 
103:30:00 
148:00:00 
154:00:00 
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. Environmental Control System and Cabin Pressurization 

a. One CO 9 odor absorber filter (LiOH canister) is changed 
approximately every 12 hours or if CO 9 partial pressure is 
greater than 7.6mm Hg. There are 20 filters (2 in the 
canisters onboard and 18 stowed). 

b. A Pre TLI/LOI ECS redundant component check including the 
secondary evaporator operation, is performed prior to TLI 
and LOI. The secondary evaporator water control valves will 
be turned ,OFF“ after the check. 

c. The evaporator operation will be as follows: 

(1) Launch - primary loop operation 
(2) Earth Orbit - primary loop operation and secondary 

loop test plus redundant operation test prior to TLI. 

(3) Post TLI - deactivate both evaporators 

(4) Pre LOI-ECS pre TLI/LOI redundant component check and 

primary evaporator activation 

(5) Post TEI - deactivate primary evaporator 

6) Entry interface minus 1 hour - activate primary and 

secondary evaporator. 


3. Guidance and Navigation 
a. During lunar orbit, the CSM and LM 


will utilize the same landing site 
REFSMMAT such that the gimbal angles 
would be 0,0,0 at landing with the 
LM sitting face forward on landing 
site number two and the CSM over 

the landing site pitched up 90° 

from local horizontal ,heads up™. 


. During PTC the CSM/LM x-axis is pitched up 90° (North) 


for TLC and down 90° (South) for TEC with the Y-Z axes 
in the plane of the ecliptic. This change in x-axis 
pointing is to enable simultaneous viewing of the earth 
and moon through the side windows while maintaining a 
favorable high gain antenna position. 


. The CSM tracking light will be on continuously from undocking 


to landing and from LM lift-off to docking. 


4. Landmark Tracking 
The following ground rules were used for landmark tracking. 


a. 


be 


. In the docked configuration the CSM/LM 


. In the undocked configuration the CSM 


. In the undocked COAS tracking the CSM 


IMU to be realigned on the dark side preceding each tracking 
period. 

MSFN is reacquired after each tracking period. The 

tracking data will be acquired by MSFN after all the 

marks have been made and while N49 (AR,AV) is displayed. 
MSFN will give a GO when data acquisition has been verified. 


. The pseudo landmark tracking (Al) will be used to determine 


the altitude of an area in which the LM will be making altitude 
checks after DOI. The data will be processed during 

the sleep period after the trackings and relayed to the LM 
prior to undocking. 


approaches the landmark in an inertial 
hold attitude. This inertial attitude 
places the spacecraft 2° below the 
local horizontal at the 35° elevation 
angle point. At 35° elevation angle a 
pitch down of 0.3°/sec is initiated. 
Five marks are then taken with the 
time between marks a minimum of 25 
seconds. (See tracking profile) 


approaches the landmark in ORB RATE and 
pitched down 22° from the local horizon- 
tal. At 35° elevation angle five marks 


are taken with the time between marks a ~~~ we 

minimum of 25 seconds. ORB RATE is 22 

continued throughout the marking period. wee a 
\ 35°\ 


will approach the LM in ORB RATE heads 


° 


up and pitched down 40° from the local 
horizontal. When the LM is centered 

in the COAS the CSM will initiate a 40° 
variable pitch rate to keep the LM 
centered in the COAS. 


F. 


5.CSM/LM and CSM attitude maneuvers will normally be at a rate 


of 0.2°/sec or 0.5°/sec. 
NOTE: 


At 0.2°/sec, 
At 0.5°/sec, 


Unless other rates ar 


required. 


15 minutes is required to maneuver 180°. 
6 minutes is required to maneuver 180°. 


6. Passive thermal control mode will be initiated after MCCl or 


as soon as MCCl1 is scrubbed and maintained throughout the 


mission (except in lunar orbit) 
befor ntry 

communications orientation 
hours). 


until at least three hours 
xcept for interruptions for midcourse corrections, 
(maximum interruption of three 
PTC will not be initiated before approximately 7:00 GET. 


7. Service Propulsion System All SPS burns will be initiated 


on Bank A except LOI1 which will 


LM 


initiated on Bank B. 


Notes 


1. Entries into the LM 


a. Three entries into the LM are scheduled in the timeline 


b. 


2. Environmental Control System 


. The second entry 


at 56:30, 
The first entry (56:30 GET) 
and will be performed by 
wear garments. 


81:30 and 95:52 GET respectively. 

will be for LM familiarization 

the CDR and LMP in the constant 
During this period there will be approximately 


5 minutes of VHF-B LBR data which will be recorded 


the CSM. The LM will 


by the DSE in 
during 
(81:30 GET) 


remain on CSM power 


the crew familiarization period. 
will be for LM housekeeping 


and will be performed by the LMP in constant wear garments. 


During 


by the LMP in 
descent to the lunar surface. 


(95:52 GET) 
CG*‘s to prepare the LM for undocking and 
During this period the LMP 


this period the LM will go to internal power for the 
S-Band/VHF B voice activation. 
. The third entry into the LM 


will be performed 


and CDR initially transfer to the LM in LCG‘s then return 


to the CSM for PGA donning. 


and Cabin Pressurization 


a. 


b. 


. The 


The LM cabin will 


contain ambient air at 


lift off and will 


bleed down to zero pressure psi during the launch. 


The 


LM will be pressurized for transposition and docking 


after which it will be isolated and the pressur 


monitored. 


periodically 


LM will be pressurized prior to the first entry (LM 


familiarization) after which 


it will be 


isolated again 


for 


the remainder of the TLC period. 
. Prior to the second entry 


(LM housekeeping) it will be 


pressurized again and will remain pressurized. 


3. Guidance and Navigation 


a. 


Cc. 


d. 


. The 


Two 
be accomplished prior to DOI. 


LGC erasable memory dumps and MCC-H verifications will 
If a significant number of 


errors are found, memory correction and re-verification 


will be performed before DOI. 


LM IMU will be manually aligned to the CSM IMU during 


the 


DOI Day LM activation and checkout. 


P52/AOT alignments 


will be performed as close to DOI as possible. 


All 
be under PGNCS control. 


The capability for MCC-H to update the 


translations during the undocked manned LM operations will 


GC via uplink will 


normally be blocked by the 


LMP UP-DATA 


LINK switch (panel 12). 


4.RCS Operation and Interface Constraints 


a. During CSM/LM docked checkout operations, 


the LM steerable 


and/or RR antennas will not be powered down once they have 


been activated. 
deactivated before th 


The SM B3 and C4 thrusters will be 
LM steerable and/or RR antennas have 


been unstowed in order to prevent SM-RCS impingement on these 


antennas. 


b. The CSM roll jets and LM yaw jets will be disabled when the 
probe is preloaded (docking latches are cocked) and the tunnel 
is pressurized prior to undocking. The jets will be activated 
after tunnel venting. 

c. LM RCS two jet ullage (System B) will be used for unstaged 
ullage maneuvers in order to prevent asymetrical RCS thrust 
caused by impingement on the descent stage. 

d. The RCS interconnect will be used during the APS lift-off 
and ascent, but will not be used during the rendezvous maneuvers. 


5. Rendezvous 

a. The rendezvous radar will be pointed away from the sun 
and will be turned off when no functional use is required 
to prevent overheating of the antenna. 

b. The LM tracking light will be on continuously between 
separation and touchdown and between launch and docking except 
during PGNCS/AOT alignments. During PGNCS/AOT alignments 
(LM P52), the tracking light would interfere with the 
alignments. (dark adaption) 
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This section contains the update pads which are 
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ERS 


TIME FOR CONFIRMATION OF 


GROUNDTRACK 


DE FOR GROUND TRACK 


ALTITUDE FOR GROUND TRACK 


CONFIRMATION 


LL 
<x 
Q 
Qa 
=) 
oO 
O 
ke 
O 
LU 
> 
Wt 
< 
(p) 
ice) 
S) 
<x 


REMARKS: 


696L 'S 1IddV AGS SV 


2 - 29 


AGS STAT 


Tr 


ECTOR UPDAT! 


PURP 


240 


241 


242 


260 


261 


262 


254 


244 


245 


246 


264 


265 


266 


272 


tXXXXX (100 FT) 
tXXXXX (100 FT) 
tXXXXX (100 FT) 
+XXXX.X (FPS) 
+XXXX.X (FPS) 
+XXXX.X (FPS) 
+XXXX.X (MIN) 
tXXXXX (100 FT) 
tXXXXX (100 FT) 
+XXXXX (100 FT) 
+XXXX.X (FPS) 
+XXXX.X (FPS) 
+XXXX.X (FPS) 
+XXXX.X (MIN) 

Des 
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PURPOSE FOR AGS STATE VECTOR 


UPDATE 


LM STATE VECTOR-POSITION 
S 


COMPONENT 


LM STATE VECTOR-V 
COMPONENTS 


LM TIME FOR WHICH 


V 


ECTOR IS ACCURAT 


CSM STATE VECTOR- 
COMPONENTS 


ELOCITY 


THE STATE 


Gl 


POSITION 


CSM STATE VECTOR-VELOCITY 
COMPONENTS 


CSM TIME FOR WHIC 


V. 


ECTOR IS ACCURAT 


STATE 


H THE 


JUNE 18, 1969 


P30 LM MANEUVER 


O 
Z 
Ze) 
<x 
r 
a 


2 - 31 


PHASING 


N33 PHASING TIG XXX: XX2 XX. XX 
(HR:MIN:SE 
N81 LOCAL VERTICAL AV 
AVX +XXXX.X (FPS) 
AVY +XXXX.X (FPS) 
AVZ +XXXX.X (FPS) 
N42 ORBITAL PARAMETERS 
HA +XXXX.X (NM) 
HP +XXXX.X (NM) 
AVR +XXXX.X (FPS) 
BT X:XX (MIN:SEC) 
FDAI 
R XXX (DEG) 
P XXX (DEG) 
AGS AV 
AVX AGS +XXXX.X (FPS) 
AVY AGS +XXXX.X (FPS) 
AVZ AGS +XXXX.X (FPS) 
BSS XX (OCTAL) 
SPA +XX.X (DEG 
SXP +XX.X (DEG 
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IGNITION TIME 


r. 


OF LM MANE 


UVER 


LOCAL VERTICAL AV COMPONENTS 
OF THE MANEUVER 

PREDICTED APOGEE RESULTING 
FROM MANEUVER 

PREDICTED PERIGEE RESULTING 
FROM MANEUVER 

TOTAL AV REQUIRED FOR THE 
MANEUVER 

DURATION OF THE MANEUVER 
INERTIAL FDAI ANGLES AT THE 


BU 


LOCAL 


RN ATTITUDE 


Vv 


ERTICAL AV COMPON 


THE 


MAN 


EUV 


r. 


iR T 


BSS STAR FO 


ATT 


BSS PITCH ANGLI 


BSS 
MAN 


ITU 


Xx 


DE CHECK 


POSITION 


EUV 


ER ATTIT 


R MAN 


O TARGET T 


KUVE 


T. 


EF ON COAS, 
ON COAS F 
UDE CHECK 


& 
OR 


P30 LM Maneuver 
u roo) 
wo oe) 
ro) rat 


PURPOSE 


+ 
(o) 
io) 


+ 
oO 
io) 


+ 
(o) 


<|+] | 
>< 
>< 


>< 
>< 


>< | >< 
>< 
>< 


AVX AGS N86 
AVY AGS 
AVZ AGS 


baie 
fe 0 
a 
X |X 
Aa 


x 
x 
| [> 


ron 


2 = 3:3 


P30 LM MANEUVER 
PURPOSE XXXXX 
N33 TIG OF MANEUVER XXX: XX2 XX. XX 
(HR: MIN: SEC) 
N81 LOCAL VERTICAL AV 
AVX +XXXX.X (FPS) 
AVY +XXXX.X (FPS) 
AVZ +XXXX.X (FPS) 
N42 ORBITAL PARAMETERS 
HA +XXXX.X (NM) 
HP +XXXX.X (NM) 
AVR +XXXX.X (FPS) 
BT X:XX (MIN:SEC) 
FDAI 
R XXX (DEG) 
P XXX (DEG) 
N86 AGS AV 
AVX AGS +XXXX.X (FPS) 
AVY AGS +XXXX.X (FPS) 
AVZ AGS +XXXX.X (FPS) 
BSS XX (OCTAL) 
SPA +XX.X (DEG) 
SXP +XX.X (DEG) 
2 
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PURPOSE 


OF MAN 


EUVE 


iR 


(SUCH AS DOI TARGETING) 


r. 


IGNITION TIME 


LOCAL 
OF THE 


VERTICA 
MANEUV 


ER 


REDICT 


ED APOGEE 


FOR THE 


AND 


MAN 


KUVE 


AV COMPONENTS 


ERIGEE 


Wty 


ESULTING FROM MAN 


KUVE 


AV R 
ER 


TOTAL 
MANEUV 


EQUI 


s) 
Hr 
Oo 
w 
| 
aa 
E 


DURATION OF THE 


INERTIAL FDAI 
BURN ATTITUDE 


ANGLI 


LOCAL V 
THE MAN 
THE AGS 


r. 


KUVE 


R US 


R 
EC 


BSS STA RN 


ATTITU 


R FO 
E CH 


B 
DE K 


BSS PITCH ANGLE 
BSS X POSITION 


ON 


ERTICAL AV COMPONEN 
ED TO TARGE 


ES AT THE 


COAS, & 


ON COAS FOR 


MANEUVER ATTIT 


UDE 


CH 


ECK 


GE 


AVX AGS: N86 
AVY AGS 
AVZ AGS 


DO! DATA CARD 


LR SELF TEST 
H TM (+7994+30) 


AT (—480+6) 
N66 SLANTRNG (+08275.+5.0) 
N67 VX (—00494. +2.0) 


VY (401858. +2.0) 


VZ (+01329. +2.0) 


RR / TM / VHF 


MANUAL SHUT-DOWN 
A. AVG NEGATIVE (PGNS) 


B. VT: 2 SECONDS OVER BURN 
- AND - 
AGS VGX 2 FPS OVER 


MANUAL TAKEOVER 
ATT +5° ~—- RATE +5°/sec 


STAR 1 
NO5 (STAR < DIFF) 


N93 (TORQUING ¥ 


June 18, 1969 


DOI DATA CARD 


N33 DOI TIG 


N81 LOCAL VERTICAL 


XXX: XX2 XX. XX 


AVX 
AVY 
AVZ 


N42 ORBITAL PARAM 


r 


HA 


HP 


AVR 


N86 AGS AV 
AVX AGS 
AVY AGS 
AVZ AGS 
BSS 


SPA 
SXP 


(HR: MIN: SEC) 
AV 
+XXXX.X (FPS) 
+XXXX.X (FPS) 
+XXXX.X (FPS) 
ERS 
+XXXX.X (NM) 
+XXXX.X (NM) 
+XXXX.X (FPS) 
X:XX (MIN:SEC) 
XXX (DEG) 
XXX (DEG) 
+XXXX.X (FPS) 
+XXXX.X (FPS) 
+XXXX.X (FPS) 
XXX (OCTAL) 
XX.X (DEG) 
+XX.X (DEG) 
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r. 


IGNITION TIME 


OF LM MANEUVER 


LOCAL VERTICA 


AV COMPONENTS 


OF THE MANEUVER 

PREDICTED APOGEE RESULTING 
FROM MANEUVER 

PREDICTED PERIGEE RESULTING 
FROM MANEUVER 

TOTAL AV REQUIRED FOR THE 
MANEUVER 

DURATION OF THE MANEUVER 


INERTIAL FDAI 
BURN ATTITUDE 


LOCAL VERTICAL 


ANGLES AT TH 


Gl 


AV COMPON 


THE MANEUVER T 


T. 


BSS STAR FOR MANEUVER 


ATTITUD 


Tr. 


CHECK 


BSS PITCH ANGLI 


& BSS X POSITI 
MANEUVER ATTIT 


OQ TARGET THE 


EF ON COAS, 
ON ON COAS FOR 
UDE CHECK 


LE 


June 18, 1969 


PDI_ DATA CARD 


PDI PAD NO PDI +12 ABORT 


| [+fofol | | | 


+/0|0|0 
+|0 


HRS 
MIN 


SEC 

TGO N61 
R 

P 

Y 


FDAI 
AT TIG 


7DECLOP EE 
olte) 
oO 
(jo) 


DEDA 231 IF RQD 


~< 
>< 
ia 
<|+ 
~< 
~< 


>< | >< | >< 
>< | >< 
>< | >< 
>< | >< 
>< | >< 
>< | >< 


PDI ABORT <10 MIN 
LOG INSERTION GET = : : 
A 
CSI TIG = 


AVX AGS N86 
AVY AGS 
AVZ AGS 


[o) 


+/+/+] | [| 


+/+ |+ 
oO;O;O 
(jo) 
oO 


+ 
oO 


O;/O;OTO;O;oO 
onto) 
oO 
Pt tT tT TT 


+ 
oO 
oO 


+ 
[o) 
[o) 
[o) 
[o) 


+ 
+|+ 
olke) 


MIN 
SEC PHASING TIG 


R2 SUN CHECK 
N22 N20 


PDI DATA CARD 


T 


PDI PAD 


IG PDI 


TGO 


CROSSRANG 


Gl 


FDAI AT TIG 


R 
P 
Y 


D 
( 


EDA 231 
IF REQ*‘D) 


DI ABORT <10 MIN 


PI TIG 


DI ABORT >10 MIN 


HASING TIG 


PI TIG 


XXX: XX2 XX. XX 


(HR: MIN: SEC) 


XX:XX (MIN:SI 


+XXXX.X (NM) 


XXX (DEG 
XXX (DEG) 
XXX (DEG 


wwe wa 


XXXXX (100 FT) 


XXX: XX2 XX. XX 


(HR: MIN: SEC) 


XXX2XX2 XX 


XX 


(HR: MIN: SEC) 


XXX: XX2 XX 


XX 


(HR: MIN: SEC) 
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1 


PDI IGNITION TIM 


TIM 


Gl 
(EA 


TO HIGH GAT! 


OUT-OF-PLANE DISTANC 
INITIAL LM ORBITAL P 


KE BETWEEN T 


ANE AND TH 


LANDING SITE 
(POSITIVE INDICATES 


AANDING SIT! 


IS NORTH OF ORBITAL 


PLANE) 


Gl a 


Gl 


INERTIAL FDAI ANGLES AT IGNITION 


r. 


LUNAR RADIUS AT THE 


Gl 


TPI IGNITION TIM 


TIME OF IGNITION OF 
LM PHASING MANEUVER 


Gl 


TPI IGNITION TIM 


LANDING SIT! 


lea 


NO PDI +12 ABORT 


r. 


N33 ABORT TIG XXX: XX2 XX. XX IGNITION TIME OF FOR ABORT BURN 
(HR: MIN: SEC) 


N81 LOCAL VERTICAL AV 


AVX +XXXX.X (FPS) LOCAL VERTICAL AV COMPONENTS 
AVY +XXXX.X (FPS) OF THE PHASING MANEUVER 
AVZ +XXXX.X (FPS) 
N42 ORBITAL PARAMETERS 
HA +XXXX.X (NM) PREDICTED APOGEE RESULTING 
FROM MANEUVER 
HP +XXXX.X (NM) PREDICTED PERIGEE RESULTING 
FROM MANEUVER 
AVR XXXX.X (FPS) TOTAL AV REQUIRED FOR THE 
MANEUVER 
BT X:XX (MIN:SEC) DURATION OF THE MANEUVER 
FDAI 
R XXX (DEG) INERTIAL FDAI ANGLES AT THE 
P XXX (DEG) BURN ATTITUDE 
N86 AGS AV 
AVX AGS +XXXX.X (FPS) LOCAL VERTICAL AV COMPONENTS OF 
AVY AGS +XXXX.X (FPS) THE MANEUVER TO TARGET THE AGS 
AVZ AGS +XXXX.X (FPS) 
N11 CSI TIG XXX: XX2 XX. XX TIME OF IGNITION FOR CSI BURN 
(HR: MIN: SEC) 
N37 TPI TIG XXX: XX2 XX. XX TIME OF IGNITION FOR TPI BURN 
(HR:MIN: SEC) 


THIS PAG 


T. 


INT 


ENTONALLY LI 


EFT BLANK. 


Ov 


June 18, 1969 
LUNAR SURFACE DATA CARD 


T2 ABORT 


N33 
PHASING 
TIG 


CSM 
PERIOD 


+/+ [+ 
O;/O;O;O};O};O 
O;oO 
(o) 
+/+ [+ 
O};/O;O;O};O;O 
onto) 


onto) 
(o) 
Pcs 
+/+ [+ 
O};/O;O;O};O};O 
oO;oO 
(jo) 


+/+ |+ 
O;/O;O;O}O};O 
oO;oO 
(jo) 


oO;oO 
(jo) 
oR To) 
[o) 


+)+/+]+]+]+ 
+)+[+]+]+]+ 


+]+]+ 
O}/O;O;SO}O;O;O;O;O 

olke) onto) 

Oo (o) 


(jo) 


N11 
CSI TIG 


[o) 


- - 
- + 
+ - 
+[0]0 +[0]0 
+]0 +/0 
+/o]o +]0 
ee 
+10 +10 


(o) 


+]+]+ 
O};/OlO;O}O,O/;O/;}O 
olte) oO;oO 
oO (jo) 
Pi tT tet tT ett ty tt ty 


+]+ 
oO 
Oo 


+/+ [+ 
(jo) 

ohio) 
oO 


+ 


N76 .__ V (HOR) (5535.6) 
.___ V (VERT) ( 32.0) 
N76 .___ V (HOR) (5515.2) .____ CROSSRANGE ( 0.0) 


V_ (VERT) ( 19.6) 


NOTE: IF CROSSRANGE >8N.M., LOAD 8N.M. 
CROSSRANGE ( 0.0) 


NOTE: IF CROSSRANGE >8N.M., LOAD 8 N.M. N74 ____ YAW 
PITCH 


N74 _ YAW 
PITCH 


LUNAR SURFACE DATA CARD 


T. 


T2 ABORT 

T2 TIG XXX: XX2 XX. XX LIFTOFF TIME - 
(HR: MIN: SEC) SECOND PREFERRED TIME AFTER 

TOUCHDOWN (~T.D. +12 MIN.) 

N33 PHASING TIG XXX: XX2 XX. XX TIME OF IGNITION FOR PHASING BURN 
(HR: MIN: SEC) 

N11 CSI TIG XXX: XX2 XX. XX TIME OF IGNITION FOR CSI BURN 
(HR: MIN: SEC) 

N37 TPI TIG XXX: XX2 XX. XX TIME OF IGNITION FOR TPI BURN 
(HR: MIN: SEC) 

T3 ABORT 

I3- LIG XXX: XX2 XX. XX LIFT OFF TIME AFTER FIRST 
(HR: MIN: SEC) CSM REVOLUTION 

CSM PERIOD XXX: XX2 XX. XX CSM ORBITAL PERIOD 
(HR: MIN: SEC) 

P + AT XXX: XX2 XX. XX CSM PERIOD PLUS THE TIME INTERVAL 
(HR: MIN: SEC) BETWEEN CLOSEST APPROACH AND 

LIFTOFF TIMES 

N11 CSI TIG XXX: XX2 XX. XX TIME OF IGNITION FOR CSI BURN 
(HR: MIN: SEC) 

N37 TPI TIG XXX: XX2 XX. XX TIME OF IGNITION FOR TPI BURN 
(HR: MIN: SEC) 


LM ASCENT PAD 


HR 


MIN TIG 


SEC 


V (HOR) 
aoa, (VERT) N76 
*CROSSRANGE 
ee 
calf ite? 
| | | 
ae 


*NOTE: LOAD 8 NM IF CROSSRANGE IS GREATER THAN 8 NM 
COMMENTS: 


2 - 42 


LM ASCENT PAD 


ASCENT TIG 


N76 INSERTION TARGET 
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= 
eal 


Z 
eal 


Z 
eal 


(HOR) 


< 
eal 


ERT) 


XXX2 XX 
(HR: MIN 


XXXX.X 


XXXX.X 


+XXX.X 


XXXXXX 
XXXXXX 


XXXXXX 


XXXXXX 


XXXXXX 


2XX.XX 
: SEC) 


(FPS) 


(FPS) 


(NM) 


(OCTAL) 


(OCTAL) 


43 


TIME OF APS IGNITION FOR 


LM ASC] 


ENT 


HORIZONTA 


1 VELO 


ORBIT INSERTION 


VERTICAL 


Vv 


[I] 


i0CI 


ORBIT INSERTION 


CROSSRANG 


CITY AT 


TY AT 


EK DISTANCE AT 


ORBITAL INSERTION 


SINE OF LANDING 


AZIMUTH ANGL 


Ed 


AANDING AZIMUTH ANGLI 


COSINE OF 

LOWER LIMIT OF at AT 
ORBIT INSERTION 
UPPER LIMIT OF 

ORBIT INSERTION 
RADIAL DISTANCE 


FROM C 


ENT 


25 


iR OF 


Gl 


OF LAUNCH SIT! 
MOON 


Ey 


DD 


CSI DATA CARD 
RESIDUALS 


AVX N81 
AVY 


N75 
SI/CDH CDH/TPI 


(57:58) (38:21) 


267 CSM SOLUTION 
AT (CSI-CDH) AVG (CSI) AVX CSI AVY CSI 


ee Oe — SE) 
N86 (AGS) 
AVX AVY AVZ 


June 19, 1969 


STAR 1 2 


NO5 (STAR « DIFF) 


N93 (TORQUING *) X 


(+0.0) 


Y 


Z 


(+0.0) 


CDH 


NOPFINA BAA’ 


CSI DATA CARD 


(P32 LM MANEUVER) 


N11 CSI TIG 


N37 TPI TIG 


N81 


AVX 


AVY 


FDAI PITCH 


DEDA 373 


DEDA 275 


N86 AGS AV 


AVX AGS 
AVY AGS 
AVZ AGS 


XXX: XX2 XX. XX 
(HR: MIN: SEC) 


XXX: XX2 XX. XX 
(HR: MIN: SEC) 


XXXX.X (MIN) 


XXXX.X (MIN) 


XX. XX 
XX. XX 
XX. XX 


(FPS) 
(FPS) 
(FPS) 
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CSI IGNITION TIM 


Gl 


TPI IGNITION TIM 


Gl 


LOCAL VERTICAL AV COMPONENTS OF 


THE CSI MANEUVER 


FDAI INERTIAL 
CSI BURN ATTITUDE 


PITCH ANGLE AT TH 


AGS IGNITION TIM 


r. 


MANEUVER 


DESIR 


r. 


iD TPI TIG 


OF NEXT 


(FOR CSI CALCULATION ONLY) 


LOCAL VERTICAL AV COMPONENTS OF 


CSI USED TO TARGET AGS 


EXT AV 


Gl 


90 - ¢ 


CDH DATA CARD June 19, 1969 
PLANE CHANGE P30, V90, 410+5 


CDH PAD 
HRS N13 
MIN TIG 


+]+ [+ 
oO;O;oO 
onto) 
(e) 


Pt tt Te 


AT TPI/CDH TPI SLIP 
(37:31) (0:00) 


CSM_SOLUTION 
AVY 


N86 (AGS) 


AVY 
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N 
C 
: : S 
A 
G 
S 


CDH DATA CARD 


N13 CDH TIG 


XXX: XX2 XX. XX 


(HR: MIN: SEC) 

N81 LOCAL VERTICAL AV 

AVX +XXX.X (FPS) 

AVY +XXX.X (FPS) 

AVZ tXXX.X (FPS) 
PLM FDAI XXX (DEG) 
DEDA 373 XXXX.X (MIN) 
N86 AGS AV 

AVX AGS +XXX.X (FPS) 

AVY AGS +XXX.X (FPS) 

AVZ AGS tXXX.X (FPS) 


47] 


IGNITION TIME FOR CDH MANEUVER 
LOCAL VERTICAL AV COMPONENTS 

OF CDH MANEUVER 

FDAI INERTIAL PITCH ANGLE AT 
CDH BURN ATTITUDE 

AGS IGNITION TIME OF NEXT 
MANEUVER 

LOCAL VERTICAL AV COMPONENTS OF 
CDH USED TO TARGET AGS EXT AV 


8b - ¢ 


TP! DATA CARD June 19, 1969 


[o) 


[o) 


+ ]O 


cs 


N54 
TIG -5 
(+/-) N59 
R/L (4+/-) AV 
(+/-) LOS 


>< | >< 
>< | >< 
>< | >< 
Lt {tt} {| {||| a | 


f 
lel 


>< TT T+] 
oO;O|;oO 
oO;O|;O 


AV R/L- AV D/U- 


371 CSM SOLUTION 
AV TPI+TPF An _— 


N86 (AGS) 


AVX AVY AVZ 


[eos wazorw 


TPI DATA CARD 


N37 TPI TIG 


XXX: XX2 XX. XX 


(HR: MIN: SEC) 

N81 LOCAL VERTICAL AV 

AVX +XX.X (FPS) 

AVY +XX.X (FPS) 

AVZ +XX.X (FPS) 
N42 AVR +XX.X (FPS) 

RLM XXX (DEG) 

PLM XXX (DEG) 
N54 TIG -5 

R TPI XX.XX (FT) 

Ro TPL tXXX.X (FPS) 
N59 AV LOS 

F/A +XX.X (FPS) 

R/L +XX.X (FPS) 

D/U +XX.X (FPS) 

BT XX:XX (MIN:S 


ica] 
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IGNITION TIME 


Tr. 


TPI MANEUV 


LOCA 


ER 


FOR THI 


, VERTICAL AV COMPON 


OF 


TOTAL 
MAN 


ROLL 


AT 


RANGI 


RANGE 


LIN! 
THI 


DU 


THE 


TPI 


MAN 


E 


EUV 


ER 


ENTS 


AV R 


EQUI 


RED 


KUVER 


Gl 


AND PITCH FDAI ANGLI 
TPI BURN ATTITUD 


AT TPI TIG 


RATE 


r. 


K-OF-SIG 
EK TPI MANEUV 


FOR THI 


Gl 


-5 MIN 


AT TPI TIG -5 


HT AV COMPON 


ER 


RATION OF TH 


EK MANEUVER 


E 


MIN 


ENTS OF 


SECTION III 


DETAILED TIMELINE 


[ IGNITION FIRST OPPORTUNITY LIFT-OFF 
JULY 16, 0932 EDT; 72° TA, 
TARGETED FOR LANDING SITE 2. 
[ YAW MNVR LIFT-OFF: 1332 GMT 


[ CLEAR OF TOWER 


[ LIFT-OFF 


[fT ROLL AND PITCH PROGRAM INITIATE 
—[ ROLL COMPLETE 


[ MARK MODE IB PROP DUMP TO RCS CMD 


[ CABIN PRESS DECREASING ALTITUDE 14,000 ft 


[ MARK MODE IC ALTITUDE 100,000 ft 


[ GO/NO GO FOR STAGING 


[ INBOARD OUT 
[ OUTBOARD OUT 


[ STAGING / S-II IGNITION 
-II SEP LIGHT OUT 


EPORT TWR JETT AND MODE ITI 


REPORT GUIDANCE 


MISSION G EDITION FINAL DATE JULY 1, 1969 PAGE 3-1 


MSC Form 2114C (JUL 67) 


[ TRAJECTORY AND GUIDANCE GO/NO GO 
[ S/C GO/NO GO 

[ S/C GO/NO GO 

[ S-IVB TO ORBIT CAPABILITY 

[ S/C GO/NO GO 

[ S/C GO/NO GO 

[ S/C GO/NO GO 

[ GO/NO GO FOR STAGING 


Oo @am@ oO HAN n Oo OT KR BA 


[ MODE IV 
[ S/C GO/NO GO 
[ TRAJECTORY AND GUIDANCE GO/NO GO 


[ S-II CUTOFF 


[ S-IVB IGNITION 
[ GO/NO GO FOR ORBIT 
[ PREDICTED SECO 


[ SECO TBs = 0 IMU GIMBAL ANGELS @INSERTION R_ 180° 
P 340° 
Y 0° 


S-IVB MAINTAINS COMMANDED CUTOFF H pad 103.3 NM 
INTERTIAL ATTITUDE 


MISSION G EDITION FINAL DATE JULY 1, 1969 PAGE 3-ii 


MSC Form 2114C (JUL 67) 


MCC-H 0930 EDT FLIGHT PLAN NOTES 


00:00 
LIFTOFF 
LIFTOFF CREW POSITIONS 
LEFT COUCH - CDR 
U CENTER COUCH - LMP 
S RIGHT COUCH - CMP 
210 See Ee cee eee INSERTION IMU GIMBAL ANGLES 
| LMP - SM RCS MON CK, CM RCS MON CK, C&W OPERATIONAL CK ae ee 
REMOVE AND STOW HELMETS AND GLOVES et reer re 
TS eee TO LH AND INITIALIZES ORB 
ay CMP - TRANS TO LEB - 09 MAIN REG CK aoa (eae co 
Cc CMP/IMP - SEC RAD LEAK CK 
720) ¥ CDR/CMP - ECS POST INSERTION CONFIG 
I LMP - FUEL CELL PURGE CK; EPS MON CK, FUEL CELL POWER PLANT CK, 
- DC VOLT - AMP CK, ECS MON CK, SPS MON CK 
GDC ALIGN TO IMU - RECORD DRIFT 
CDR - UNSTOW SEQ CAMERA BRACKET AND ORDEAL 
£30 INSTALL ORDEAL & COAS 
MOUNT AND INITIALIZE ORDEAL 
CMP - ECS REDUNDANT COMPONENT CHECK COOLANT CONTROL ATTENUATION 
JETTISON OPTICS COVER SET UP CAMERA EQUIP (TSD) || part. NOT OPENED 
(DIRECT, HIGH, SHAFT RIGHT) 16mm/18/CEX-BRKT-MIR 
Tr RECORD AAZ CORRECTION (£8, 250, 7) 6 FPS REPORT 
a 740) A 1 MAG (FOR T&D) P52 - (PAD REFSMMAT) 
AAZ CORRECTION N EL/80/CEX 
—_ (£8, 250, INF) a re 
NMOSe — .. - es 
N93: 
IMU REALIGN - P52 
50 (OPTION 3 - REFSMMAT) x 
- (OPTIONAL) Ye 
R z 
re | rr 
iL S-BAND VOL - UP FOR HSK GET 
01:00! “FI rv TWO-WAY USB VOICE CK 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 00:00 - 01:00 1/1 31 


MSC Form 29 (May 69) FLIGHT PLANNING BRANCH 


MCC-H 


UPLINK CMC 


CSM STATE VECTOR 


UPDATE 


PAD DATA 


GO/NO GO 


FLIGHT PLAN 


LL 


HE 


1030 EDT NOTES 
01:00) ppy mn 
4 P52 - CONT'D 
K GDC ALIGN TO IMU 
STOW OPTICS 
s1:0 
2:20 
:30|q 
I SCS ATT REF COMPARISON CK 
7 au EXTEND DOCKING PROBE AS A GENERAL RULE MSEN WI 
Ss ALWAYS UPLINK THE STATE VEC- 
TOR TO THE CSM SLOT AND T 
V66 - TRANS CSM STATE VECTOR TO LM SLOT Say Gi ENCE a 
2:40 re ee a V66 TO THE LM SLOT 
(TLI, TLI +90 MIN ABORT, AND P37 - TLI +4 HR ABORT) 
SM RCS HOT FIRE 
(MIN IMPULSE - ALL JETS) 
750 ry GO/NO GO FOR PYRO ARM 
Y BEGIN TLI PREPARATION (CHECKLIST PG L-2-19) 
Tr DON HELMETS & GLOVES - ALL 
02:00 EMS AV TEST 
MISSION EDITION DATE TIME DAY / REV PAGE 
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TLI 
BURN CHART 


ATT SHUTDOWN 
DEVIATION TIME 


10°/SEC +45° 


BT +6 SEC & 


SHUTDOWN SHUTDOWN VI = PAD VALUE 


RESIDUALS 


DO NOT TRIM 


3-2a 


MCC-H 


GO/NO GO 


FLIGHT PLAN 


1130 EDT NOTES 
02:00 
:10) © 
7 GDC ALIGN TO IMU 
A PYRO LOGIC ARM 
N CMP - TRANS TO COUCH 
= = REPORT 
TLI BURN STATUS 
SET ORDEAL TO ORB RATE 1 3 ec 
220 AVG a pe 
= 
C 
R 
-30| O GO/NO GO FOR TLI 
‘ _, 
TB-6 (02:34:48) 
:40 a= THRUST MON - P47 AT SECO: SIV-B INERTIAL 
M AT SECO +20 SEC: SIV-B TO 
7 TLI GETI 02:44:26 LOCAL HORIZONTAL ORB RATE, 
Ce BT = 5:20 GEADS DOWN 
AV = 10,451.2 FPS 
POS IGRADE: 
250 T 
s POO - CMC IDLING 
is F Vee - TRANS CSM SV TO IM SLOT 
I N TLI BURN STATUS REPORT 
: CDR - TRANS TO CENTER COUCH, CMP - LEFT COUCH, LMP - RIGHT COUCH 
iL 
ja2oo 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


MCC-H 1230 EDT FLIGHT PLAN NOTES 


03:00 WASTE STOWAGE VENT VLV - CLOSED 


PRESS CABIN TO 5.7 PSIA 

GDC ALIGN TO IMU 

VERIFY AND ACTIVATE RCS DAP 
R1=11103, R2=01111 


CSM SEP PREPARATION 


DAP LOAD FOR SEPARATION CSM, 
0.5°DB, 2.0°/SEC, B/D ROLL, 
4 JETS 
:10 
LOAD DOCKING GIMBAL ANGLES 

START 16mm CAMERA 


CSM/SIV-B SEP 
T&D MNVR 


GET = 03:15 EL PHOTOS AS CONVENIENT 
+X 0.8 FPS 


DOCKING PHOTOGRAPHY AFTER 15 SEC, -X 0.3 FPS 
AUTO MNVR TO DOCKING ATT 
NULL TRANSLATION & RATES 
[DOCK] GET = 03:25 +X TO CLOST AT .25 TO .5 FPS 
STOP 16mm CAMERA 


:20 


POST DOCKING 


=30 S-BAND HGA ANGLES = P Y 


Zins 


CMP - INITIATE CM/LM PRESS EQUALIZATION 


CONFIGURE FOR EXTRACTION 

CHECK LM PRESS STABILIZATION 

REMOVE AND TEMP STOW TUNNEL HATCH 
CHECK DOCKING LATCHES 

VENT DOCKING PROBE 

CONNECT UMBILICALS - VERIFY PWR TO LM 
REINSTALL HATCH 
LM/CM AP VALVE - LM/CM AP 

VERIFY TUNNEL EQUALIZATION - CLOSED 
WASTE STOWAGE VENT VALVE - OPEN (FOR 8 HOURS) DECISION TO END CM CABIN 
PURGE WILL BE MADE REAL TIME 
BASED ON LM LEAK RATE 


:40 


£50 


04:00 


MISSION EDITION DATE TIME DAY / REV PAGE 
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EVASIVE MANBRUVER 
BURN CHART 


ATT SHUTDOWN 
DEVIATION TIME RESIDUALS 


EVASIVE 10°/SEC +10° 
MNVR TAKEOVER TAKEOVER BT +1 SEC DO NOT TRIM 


3-4a 


FLIGHT PLAN 


MCC-H 1330 EDT NOTES 
sepa 04:00 : RECORD EVASIVE MNVR PAD DAP CONFIGURATION FOR eatin aa 
2 GO/NO-GO FOR PYRO ARM & LM EJECTION LM EJECTION: CSM & LM . 
EVASIVE MNVR - / " : RELATIVE AV FROM 
ee H DAP - R1 = 21101, R2 = 11111 0.5° DB, .5°/SEC, A/C See ede 
I PYRO LOGIC ARM ROLL, 4 JETS 
: THRUST MONITOR - P47 
H GETI = 04:09:45 BURN STATUS REPORT 
:10 ' LM EJECTION BT = 3 SEC x xX . eee 
AV = 
H EXT AV = P30 Tr X X = BT 
I DAP - Rl = 21111, R2 = 11111 NOTRE: 
H DAP CONFIGURATION AFTER WITH RT TIM, ONLY er : a 
: LM EJECTION SAME AS ABOVE ITEMS NORMALLY 
:20|§ EXCEPT CHANGE TO 5° DB REQUIRED IN BURN X X X R 
: STATUS REPORT ARE X X X P 
1 3VC, FUEL, OX, AND X xX X y 
H SPS THRUST - P40 UNBAL " 
| M PITCH DOWN 75° WRT LOCAL HORIZONTAL . ox 
+30 1 tS) ROLL TO VISUALLY ACQ SIV-B ° Vay 
: F 2 
| e gz 
iN SM RCS MON CK Av 
ie 
TLI CUT OFF : X X X 7 ther: 
+ 1 HR 50 MIN : pe ee GETI = 04:39:45 : 
I NO ULLAGE xX X X us 
240 : EVASIVE MNVR BT = 2.8 SEC Xx xX xX UNBAL 
I AVm = 19.7 
I SM RCS MON CK ay Sine FIRST SPS BURN WILL ALWAYS 
' SPS MON CK START ON BANK A AND 
I BURN STATUS REPORT BANK B WILL BE ACTIVATED IF 
V66 - TRANS CSM STATE VECTOR TO LM SLOT THE BURN >5 SEC 
=50|8 MANEUVER TO OBSERVE SLINGSHOT 
| 
I 
| 
| 
| 
| 
I 
| 
05:00'"" 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLAN 


MCC-H 1430 EDT NOTES 
05:00 js 
: SIV-B SLINGSHOT REPORT LM/CM AP 
I 
| 
| 
| 
1 
2108 
| 
: DOFF & STOW 
HELMET, GLOVES 
I AND PGA‘S 
| 
| 
720 |g 
| 
: BATTERY CHARGE, BATTERY B 
I 
1 
I 5 REPORT 
£30) H F P52 - (PAD REFSMMAT) 
| 
iN N71: 2, 
| 
i NOSs): = ns 
: IMU REALIGN - P52 N93: 
40 |t OPTION 3 - REFSMMAT 
. I Me oo ee 9 
7 — 
: ie <= SA eh Ds 
H GET 2 es 
UPDATE 750 |i 
ou GDC ALIGN TO IMU 
I RECORD BLOCK DATA 
: (P37 - TLI +11 HRS ABORT) 
H MNVR TO SIGHTING ATT 
| 
06:00'8 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


br FLIGHT PLAN NOTES 


MCC-H 1530 E 
06:00 i CISLUNAR NAVIGATION - P23 4 = th ce eae 
- OPTICS CALIBRATION 
I INCORPORATE P23 MARK 
; DATA AND UPDATE 
i ONBOARD STATE VECTOR 
:10 ; 1. STAR 02 ENH (R3=00110) 
I TRN BIAS CALIBRATION 
: REPEATED UNTIL 2 CKS 
I AGREE TO WITHIN 0.003° 
H REPEAT CKS EVERY 30 MIN 
: DURING P23 
720 |g 2. STAR 40 ENH (R3=00120) 
| 
| 
H FOV=12° 
I GET=7 :00 
iM 
£30 H : 3. STAR 44 ENH (R3=00110) 
He 
| 
| 
| 
| 
I 
240 : 4. STAR 44 ENH (R3=00110) 
| 
| 
I 
| 
| 
1 
250 : 5. STAR 45 ENH (R3=00110) 
I 
| 
| 
| 
| 
I 
| 
07:00! 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MCC-H 


FLIGHT PLAN 


1630 EDT NOTES 
07:00 js 
| DEACTIVATE PRIMARY & SECONDARY EVAPORATORS PTC WILL BE INITIATED 
H MNVR TO PTS ATT P 90 | a 0] (SEE NOTES) AFTER MCC1, OR AFTER 
£10 : SELECT NORMAL LUNAR COMM CONFIGURATION MCC1 IS SCRUBBED 
I EXCEPT: S-BD AUX TAPE - OFF (CTR) 
: TAPE RCDR FWD - OFF (CTR) 
2:20 i POWER DOWN VHF 
1 
+30 I EAT PERIOD - ALL PHOTOS OF EARTH AS 
H CONVENIENT 
I EL/250/CEX-RING 
| 
240 |g (£11, 250) 
| 
' LUNAR 
:50|ll EL/250/CEX-RING 
1 M (£5.6, 250, INF) 
aS 
08:00|f PTC 
IN 
| 
:10\5 
| 
| 
1 
2:20 H 
| 
1 
230 |g 
| 
| 
40% 
2 | 
| 
1 
250 I 
| 
I 
| 
09:00'8 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLAN 


MCC-H 1830 EDT NOTES 
09:00 js 
| 
| 
1 
:10 I 
| 
1 
:20/8 
I 
| 
1 
:30 H 
I 
| 
-40 L THE EARTH HORIZON BIAS 
I (AH) WILL BE UPDATED 
: TO THE CMC IF 
:50|l THE DIFFERENCE BETWEEN 
: M THE SIGHTING AH & THE 
UPLINK CMC I S E-MEMORY AH IS >8.3KM 
EARTH HORIZON 10:00 H F C05 FILTER CHANGE NO.1 PTC 
BIAS (AH) N (3 INTO A, STORE 1 IN B5) 
(IF REQUIRED) I 
CSM STATE VECTOR :10 I 
MCC1 TGT LOAD I 
£20 ' V66 - TRANS CSM STATE VECTOR TO LM SLOT seo) 
7 I Fy P52 - (PAD REFSMMAT) 
UPDATE : i 02 FUEL CELL PURGE a 
MCC1 MNVR PAD £30 | . ia cas 
; : t RECORD MCC1 MNVR PAD NOS: 
| 
I t CONTINUE PTC IF MCC1l IS SCRUBBED N93: 
240 |l ’ 
H eo es ee 
I e 
| | IMU REALIGN - P52 eo he 
250 i ‘ OPTION 3 - REFSMMAT ; 
LU e (OPTIONAL) = a 
ri GET 
11:00'8 . 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MCC 
BURN CHART 


ATT SHUTDOWN 


DEVIATION TIME RESIDUALS 


10°/SEC +10° 
TAKEOVER TAKEOVER (UNLESS X > 2 FPS) 


BT +1 SEC TRIM X AXIS ONLY 


3-9a 


FLIGHT 


PLAN 


MCC-H 2030 EDT NOTES 
11:00 js e 
iT! ee 
' t BURN STATUS REPORT 
1 i X X ; ATIG 
1 i X X ; BT 
:10/n e EXT AV 
I | L] e Vox 
: i tH TRIM ———— 
: SPS/RCS THRUST - P40/41 Xx XX 7 
L ‘ MNVR TO BURN ATT P 
220 : e Y 
: t SXT STAR CK Vv 
I 
| t v, 
in! v 
,™M i EMS AV TEST 
Ss 
230 I e 
ret 
iNe SM RCS MON CK 
i 
I 
i |! 
| | GDC ALIGN TO IMU 
:40|f | 
it 
tli 
TLI 
+9 HRS ; MCC1 AV = NOMINALLY ZERO 
ri: : 
i r SM RCS MON CK MCC1 WILL BE PERFORMED 
750 : i SPS MON CK IF AV WOULD EXCEED 
UPLINK CMC i e MCC1 BURN STATUS REPORT 25 FPS IF DELAYED TO 
DESIRED ORIEN- : t V66 - TRANS CSM STATE VECTOR TO IM SLOT MCC3 (LOI -22 HRS) 
TATION (PTC) Le | 
I 
cus a r i RECORD BLOCK DATA 
BLOCK DATA 12:00 LP (P37 - TLI +25, +35, +44, AND +53 HR ABORTS) 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLAN 


MCC-H 2130 EDT NOTES 
12:00 ; : | WASTE STOWAGE VENT VLV - CLOSED 
H ° IMU REALIGN - P52 P52 - PULSE TORQUE 
aa | (OPTION 1 - PREFERRED) VENT BATTS UNTIL SYSTEM TEST TO PTC REFSMMAT. 
. H i & STAR CHEC METER (4A) = 0 ALIGNMENT CHECKED 
rie (IF MCC1l WAS PERFORMED) WETH OP ELCs 
r r | PTC ESTABLISHED IN 
2201/5 e START PIC | Gen P, Y +30°DB, 
' i REPORT LM/CM AP p 90° |y o° | R RATE OF 0.3°/SEC 
I i BATTERY CHARGE, BATTERY A 
230 | e 
He 
ty ij 
:40|f |e 
I t ONBOARD READOUT 
i | PRE SLEEP CHECKLIST eee 
250 i i CREW STATUS REPORT (RADIATION, MEDICATION) 
; Me CYCLE O5 & Hy FANS PYRO BAT A 
; is ( - CHLORINATE POTABLE WATER re 
13:00 ' F i et ae ee SELECT NORMAL LUNAR CONFIGURATION 
; RCS A 
iNe EXCEPT: 
ia i t S-BD NORMAL MODE VOICE - OFF 5 
: I i S-BD SQUELCH - ENABLE 
LU . S-BD AUX TAPE - OFF Cc 
| 
:20 | t S-BD ANT - OMNI D 
l | S-BD ANT OMNI - B 
H i ee DC IND SEL TO MNA OR MNB 
230 L ® VERIFY: DURING REST PERIOD, 
dH t WASTE MNGT OVBD DRAIN - OFF 2 CREWMEN IN REST 
H ’ WASTE STOW VENT VLV - CLOSED STATION, 1 IN LEFT 
2:40 ; i EMERG CABIN PRESS VLV - BOTH COUCH 
i 7 REST PERIOD SURGE TK O5 VLV - ON 
| (9 HOURS) REPRESS PACK 09 VLV - ON 
250 | i LM TUNNEL VENT VLV - LM/CM AP 
H e POT H,0 HTR - OFF 
14:00 I t AUTO RCS JET SELECT (16) - OFF 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MCC-H 


2330 
14:00 


:10 


2:20 


+30 


2:40 


750 


15:00 


:10 


2:20 


:30 


2:40 


:50 


16:00 


EDT 


Zins 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


PTC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


14:00 - 16:00 


1 of TEE 
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FLIGHT PLANNING BRANCH 


MCC-H 


0130 


iG 


ys 


dS: 


00 


:10 


:20 


230 


2:40 


:50 


00 


:10 


:20 


:30 


:40 


250 


00 


EDT 


Zins 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


PTC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


16:00 - 18:00 


1 / TLC 
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FLIGHT PLANNING BRANCH 


MCC-H 


0330 


18: 


19: 


20: 


00 


:10 


#20 


+30 


2:40 


250 


:10 


:20 


3.0) 


2:40 


:50 


00 


EDT 


Zwiwniz 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


PTC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


18:00 - 20:00 


1 of TEE 
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MCC-H 


0530 


20: 


Zi 


22: 


00 


:10 


:20 


:30 


2:40 


50 


00 


:10 


2:20 


:30 


:40 


250 


00 


EDT 


Zins 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


PTC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


20:00 - 22:00 


1 / TLC 
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FLIGHT PLANNING BRANCH 


MCC-H 0730 EDT FLIGHT PLAN NOTES 


22:00 POST SLEEP CHECKLIST 
CREW STATUS REPORT (SLEEP) 
aa nee omnaea CYCLE O7 & Hy FANS 
(9 HOURS) GDC ALIGN To IMU CONSUMABLE UPDATE 
REPORT LM/CM AP (A FROM NOMINAL) 
CONSUMABLES UPDATE 
2:20 GET: 
SELECT NORMAL LUNAR CONFIGURATION 
EXCEPT: RCS TOT 
eaanes 30 S-BD AUX TAPE - OFF rn 
CO FILTER CHANGE NO.2 TAPE RCDR FWD - OFF 
Ren UE (4 INTO B, STORE 2 IN B5) POT H50 HTR - ON B 
=40 AUTO RCS JET SELECT (16) - ON C 
D 
750 Hy TOT 
m O5 TOT 
S 2 
23:00 F EAT PERIOD PTC 
N 
:10 
2:20 
30 
:40 
:50 
24:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MCC-H 


FLIGHT PLAN 


0930 EDT NOTES 
24:00 é T 
O5 FUEL CELL PURGE PTC 
:10 REPORT 
P52 - (PAD REFSMMAT) 
INF nl pe fF 
IMU REALIGN - P52 NOS: 
OPTION 3 - REFSMMAT 
2:20 N93: 
Ko oe we 
GDC ALIGN TO IMU y 
M MNVR TO SIGHTING ATT Ge ee 
s CISLUNAR NAVIGATION P23 
230 F OPTICS CALIBRATION cae 
N 
3 MARKS ON EACH STAR 
INCORPORATE P23 MARK 
740 1. STAR 01 ENH (R3=00110) DATA AND UPDATE 
ONBOARD STATE VECTOR 
TRN BIAS CALIBRATION 
REPEATED UNTIL 2 CKS 
AGREE TO WITHIN 0.003° 
50 2. STAR 02 ENH (R3=00110) REPEAT CKS EVERY 30 MIN 
: DURING P23*s 
25:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLAN 


NOTES 


MCC-H 1030 EDT 
25:00 3. STAR 44 EFH (R3=00120) 
£10 4. STAR 44 EFH (R3=00120) 
£20 5. STAR 45 EFH (R3=00120) 
FOv=4° 
GET=26:00 
M 
: Ss 
UPLINK CMC :30 F 
CSM STATE VECTOR N 
Mcc2 TGT LOAD V66 - TRANS CSM STATE VECTOR TO IM SLOT 
UPDATE 
MCC2 PAD DATA +40 RECORD MCC2 MNVR PAD 
:50 
26:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


MCC 
BURN CHART 


ATT SHUTDOWN 


DEVIATION TIME RESIDUALS 


10°/SEC +10° 
TAKEOVER TAKEOVER (UNLESS X > 2 FPS) 


BT +1 SEC TRIM X AXIS ONLY 


3-18a 


FLIGHT PLAN 


MCC-H 1130 EDT NOTES 
26:00 
:10 BURN STATUS REPORT 
X X ; ATIG 
EXT AV - P30 X X : BT 
L] 2 [Nox 
SPS/RCS THRUST - P40/41 REM 
2:20 X X X R 
MNVR TO BURN ATT Xx xX Xx _ 
X X X Y 
M SXT STAR CK . Vax 
26:30 : oes 
N e Voz 
EMS AV TEST : AV, 
X X X FUEL 
SM RCS MON CK 
X X X ox 
2:40 
GDC ALIGN TO IMU X X X UNBAL 
TLI 
+24 HRS MCC2 AV=NOMINALLY ZERO 
MCC2 WILL BE PERFORMED 
SM RCS MON IF 5V WOULD EXCEED 
250 SPS MON CK 25 FPS IF DELAYED TO 
MCC2 BURN STATUS REPORT MCC3 (LOI -22 HRS) 
V66 - TRANS CSM STATE VECTOR TO LM SLOT 
27:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MCC-H 


UPLINK 


EARTH HORIZON 
BIAS (AH) 
(IF REQUIRED) 


FLIGHT PLAN 


1230 EDT NOTES 
27:00 
THE EARTH HORIZON 
10 START PTC BIAS WILL BE UPDATED 
; P 90° jy 0° | TO THE CMC IF THE 
DIFFERENCE BETWEEN 
:20 THE SIGHTING AH 
IS 28.3 KM 
230 PTC ESTABLISHED 
IN G&N P, Y 
+30° DB, R RATE 
2:40 ; OF 0.3°/SEC 
I 
1 
:50 i 
iM 
28:00 ; = PTC 
I 
iN 
I 
:10|ll 
I 
I 
1 
220 I 
I 
I 
= 30 ' EAT PERIOD 
I 
I 
1 
2:40 H 
I 
1 
250 |5 
I 
I 
I 
2900-8 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MCC-H 


1430 


29: 


50% 


S13 


00 


:10 


:20 


:30 


2:40 


750 


00 


:10 


2:20 


3.0 


2:40 


:50 


00 


EDT 


Zins 


FLIGHT PLAN 


PLC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 1969 


29:00 - 31:00 


2 / TLC 
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MCC-H 


1630 
31:00 


£10 


2:20 


:30 


2:40 


:50 


32:00 


:10 


#20 


:30 


:40 


250 


33:00 


EDT 


Zins 


FLIGHT PLAN 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


31200. = 33:00 


2)f- TLC 
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MCC-H 


1830 


33% 


34: 


35? 


00 


:10 


:20 


:30 


:40 


750 


00 


:10 


2:20 


3.0 


2:40 


:50 


00 


EDT 


Zins 


FLIGHT PLAN 


O5 FUEL CELL PURGE 


CO5 FILTER CHANGE NO.3 
(5 INTO A, STORE 3 IN B5) 


PLC 


NOTES 


MISSION 


EDITION 


DATE TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 1969 33:00 - 35:00 


2 / TLC 
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FLIGHT PLANNING BRANCH 


MCC-H 


UPDATE 


2030 
35:00 


BLOCK DATA 


£10 


2:20 


:30 


2:40 


:50 


36:00 


:10 


:20 


EDT 


Zins 


FLIGHT 


RECORD BLOCK DATA- 
LOI -5 FLYBY TO 
PRIME CLA 


EAT PERIOD - ALL 


PLAN 


PRE SLEEP CHECKLIST 


T 


CREW STATUS REPORT 
CYCLES 07 & Hy FANS 
CHLORINATE POTABLE WATER 
SELECT NORMAL LUNAR CONFIGURATION 
EXCEPT: 
S-BD NORMAL MODE VOICE - OFF 
S-BD AUX TAPE - OFF 
TAPE RCDR FWD - OFF 
GO TO HGA OR CONTINUE OMNI 
OPS PER MSFN 
OMNI_OPS 
S-BD ANT OMNI - OMNI 
S-BD ANT OMNI - B 
HI GAIN OPS 
HI GAIN ANT BEAM - NARROW 
HI GAIN ANT TRACK - REACQ 
S-BD ANT - HI GAIN 
VERIFY: 
WASTE MNGT OVBD DRAIN - OFF 
WASTE STOW VENT VLV - CLOSED 
EMERG CABIN PRESS VLV - BOTH 


(RADIATION, MEDICATION) 


NOTES 


ONBOARD READOUT 


SURGE TK Oo VLV - ON BAT C 
REPRESS PACK O92 VLV - ON 
PYRO BAT A 
REPORT LM/CM AP LM TUNNEL VENT VLV - LM/CM AP 
230 ——— ee 
REINITIATE CSM PURGE POT H 0 HTR - OFF PYRO BAT B 
(IF REQUIRED) AUTO RCS JET SELECT (16) - OFF RCS A 
740 
NOTE: B 
THE LENGTH OF THE SECOND CSM CABIN PURGE c 
=50 WILL BE DETERMINED REAL TIME BASED ON THE 
LM LEAK RATE ENSURING LM Oo PURITY D 
REQUIREMENTS ON THE LUNAR SURFACE DC IND SEL TO MNA OR MNB 
37:00 
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2230 


ST? 


33% 


39% 


00 


:10 


:20 


:30 


:40 


750 


00 


21:0 


2:20 


£30 


:40 


:50 


00 


EDT 


Zins 


FLIGHT PLAN 


REST PERIOD 
(10 HOURS) 


PTC 


NOTES 


DURING REST PERIOD 
2 CREWMEN IN REST 
STATION, 1 IN LEFT 
COUCH 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


37:00 - 39:00 


2 / TLC 
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MCC-H 


0030 


Si 


40: 


41: 


00 


£10 


2:20 


:30 


2:40 


:50 


00 


:10 


:20 


:30 


:40 


250 


00 


EDT 


Zins 


FLIGHT PLAN 


REST PERIOD 
(10 HOURS) 


PTC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


39:00 - 41:00 


2)f- TLC 
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MCC-H 


0230 
41:00 


:10 


#20 


+30 


2:40 


#50 


42:00 


:10 


:20 


3.0) 


2:40 


:50 


43:00 


EDT 


ZAwmiwnis 


FLIGHT PLAN 


REST PERIOD 
(10 HOURS) 


PTC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


41:00 - 43:00 


2 / TLC 
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MCC-H 


0430 


43: 


44: 


45: 


00 


:10 


:20 


230 


2:40 


:50 


00 


:10 


:20 


:30 


:40 


250 


00 


EDT 


Zins 


FLIGHT PLAN 


REST PERIOD 
(10 HOURS) 


PTC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


43:00 - 45:00 


2)f- TLC 
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MCC-H 


0630 
45:00 


:10 


#20 


730 


:40 


250 


46:00 


:10 


2:20 


30 


2:40 


:50 


47:00 


EDT 


Zins 


FLIGHT PLAN 


REST PERIOD 
(10 HOURS) 


PTC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


45:00 - 47:00 


2 / TLC 
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FLIGHT PLAN 


MCC-H 0830 EDT NOTES 
47:00 
CO2 FILTER CHANGE NO.4 
(6 INTO B, STORE 4 IN B5) 
:10 
POST SLEEP CHECKLIST 
CREW STATUS REPORT (SLEEP) 
220 CYCLE Oo & Ho FANS 
GDC ALIGN TO IMU 
CONSUMABLES UPDATE 
=30 EAT PERIOD - ALL SELECT NORMAL LUNAR CONFIGURATION 
EXCEPT: 
S-BD AUX TAPE - OFF 
:40 TAPE RCDR FWD - OFF 
POT HO HTR - ON 
AUTO RCS JET SELECT (16) - ON 
750 
CONSUMABLE UPDATE 
UPDATE 
48:00 : PTC (A FROM NOMINAL) 
CONSUMABLES 
N GET: 
210 BATTERY CHARGE, BATTERY B RCS TOT 
A 
2:20 B 
c 
230 D 
Hy TOT 
240 Oy TOT 
250 
49:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MCC-H 


1030 
49:00 


:10 


#20 


30 


:40 


50 


50:00 


:10 


:20 


3.0) 


2:40 


:50 


EDT 


yo OPK 


51:00 


FLIGHT PLAN 


FOv=3° 
GET=50:00 


PTC 


NOTES 


MISSION 


EDITION 


DATE TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 1969 49:00 - 51:00 


3 / TLC 
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FLIGHT PLANNING BRANCH 


MCC-H 1230 


SLs 


UPLINK 


CSM STATE VECTOR 


MCC3 TGT LOAD 


UPDATE 


| MCC3 MNVR PAD 


a2: 


23% 


00 


:10 


:20 


230 


2:40 


:50 


00 


:10 


#20 


:30 


2:40 


250 


00 


EDT 


Amin iz 


FLIGHT PLAN 


V66 - TRANSFER CSM STATE VECTOR TO LM SLOT 


RECORD MCC3 MNVR PAD 
Hp PURGE LINE HTRS-ON 


Oj & Hg FUEL CELL PURGE 


EAT PERIOD - ALL 


NOTES 


MISSION 


EDITION 


DATE TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 1969 51:00 - 53:00 


3 / TLC 
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FLIGHT PLANNING BRANCH 


THIS PAGE INTENTIONALLY LEFT BLANK. 


MCC 
BURN CHART 


ATT SHUTDOWN 


DEVIATION TIME RESIDUALS 


10°/SEC +10° 
TAKEOVER TAKEOVER (UNLESS X > 2 FPS) 


BT +1 SEC TRIM X AXIS ONLY 


3-32a 


FLIGHT PLAN 


MCC-H 1430 EDT NOTES 
53:00 F 
H 
: P52 - (PAD REFSMMAT) 
' it ENTER 3 ER BURN STATUS REPORT N71: 
rH OPTION 3 - REFSMMAT X X [| . ATIG soe? 
710 ' xX xX : ae i ee 
I N93: 
I L_] e Vox 
LU TRIM x — + — — 
| 
I eee a 
| 
:20 eh eee 
I EXT AV - P30 GET 
I 
I 
| 
| M SPS/RCS THRUST - P40/41 
53:30 | : 
I MNVR TO BURN ATT 
iN 
| 
| 
: SXT STAR CK (STOW OPTICS) 
I 
240 | 
: EMS AV TEST 
| 
I 
: SM RCS MON CK 
| 
; : MCC3 WILL BE EXECUTED 
:50 H GDC ALIGN TO IMU tr AV S3: BRS 
' AND IF LOI1 CANNOT BE 
LOI | TARGETED TO CORRECT 
MCC3 AV=NOMINALLY ZERO 
-22 HRS ; THE TLC DISPERSIONS 
I SM RCS MON 
| 
54:00!8 SPS MON CK 
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MCC-H 


FLIGHT PLAN 


NOTES 


1530 EDT 
ee MCC3 BURN STATUS REPORT i 
| | V66 - TRANS CSM STATE VECTOR TO LM SLOT START PTC 
t P 90° ~y 0° 
Palle ai ao 
| 
1 
220/81 
| 
| 
1 
:30 H 
I 
1 
240 |g 
| 
| 
| 
:50|ll 
1 
1S 
55:00|f PTC 
| 
iN 
I PRESS CM TO 5.7 PSIA 
:10/8 
| 
| 
| 
220 : CM/LM PRESSURE EQUALIZATION VLV - OPEN 
| 
1 
230 |g 
| 
: PRESSURIZE LM 
: | 
2:40 H 
| 
1 
250 I 
| 
I 
| 
2670018 
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CSM 


FLIGHT 


PLAN 


LM 


MCC-H 


ERA 


1730 EDT 
CMP ' 56:00 CDR LMP 
CLEAR TUNNEL OF CM HATCH ; 
INSPECT TUNNEL & I 
DOCKING LATCHES ; 
REMOVE PROBE & DROGUE ' 
- :10 OPEN LM HATCH 
TEMPORARILY STOW PROBE : 
I RECORD ROLL CAL ANGLE 
AND DROGUE | 
I IVT TO LM 
CONFIGURE DSE TO RECORD I 
LM DATA H ACT VHF B FOR DATA 
; XMIT FOR 5 MINUTES 
I 220 
DUMP DSE (LM DATA) : 
H IVT TO LM ASSIST CDR 
i 
1S 
ptct F 56:30 VERIFY OPERATION 
| N OF LM 16mm CAM 
I 
I 
I 
I 
I 
I 
- :40 
I LM FAMILIARIZATION LM FAMILIARIZATION 
I 
I 
I 
I 
I 
t 50 
H : 
I 
I 
I 
I 
I 
i 
' 57:00 _ ond 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


FLIGHT PLAN 


CSM 1830 EDT LM 
CMP : 57:00 CDR LMP 

I °. cw cw 
1 
1 
1 
1 
1 
1 10 
1 
1 
1 
1 
1 
H 
1 
: :20 
' LM FAMILIARI ZATION LM FAMILIARI ZATION 
1 
1M 
is 

PIC] F 57:30 
IN 
1 
1 
1 
1 
H 240 
1 
1 
H 
i 
I IVT TO CSM 
1 
I : 
i :50 
! IVT TO CSM 
1 
1 
H CLOSE LM HATCH 
1 
" 58:00 

MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


MCC-H 


MCC-H 1930 EDT FLIGHT PLAN NOTES 


58:00 
INSTALL PROBE AND DROGUE 180,000 NM from EARTH 


INSTALL CM HATCH 
LM TUNNEL VENT VALVE - LM/CM AP 


:10 


:20 


:30 


2:40 


750 
CO FILTER CHANGE NO.5 


(7 INTO A, STORE 5 IN B6) 
59:00 


Zins 


:10 


PTC 
ONBOARD READOUT 
220 BAT C 
PYRO BAT A 


30 EAT PERIOD - 


PYRO BAT B 
RCS A 
:40 
B — 
C 
:50 
Do 
DC IND SEL TO MNA OR MNB 
60:00 
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FLIGHT PLAN 


MCC-H 2130 EDT NOTES 
60:00 js e 
: | PRE SLEEP CHECKLIST DURING REST PERIOD 
I i CREW STATUS REPORT (RADIATION, MEDICATION) | 2 CREWMEN IN REST 
:10 : 4 CYCLES 05 & Hy FANS STATION, 1 IN LEFT 
: t CHLORINATE POTABLE WATER COUCH 
I " SELECT NORMAL LUNAR CONFIGURATION 
720 |i ® EXCEPT: 
: 
I t S-BD NORMAL MODE VOICE - OFF 
H | S-BD SQUELCH - ENABLE 
=e I i S-BD AUX TAPE - OFF 
' e TAPE RCDR FWD - OFF 
40 I t GO TO HGA OR CONTINUE OMNI 
. : ’ OPS PER MSEN 
I ® OMNI OPS 
=50 : t S-BD ANT OMNI - OMNI 
[ | S-BD ANT OMNI - B 
iM i HI GAIN OPS 
61:00 H = e am omnes HI GAIN ANT BEAM - NARROW 
r iN t (2 Bees) HI GAIN ANT TRACK - REACQ 
| " S-BD ANT - HI GAIN 
:10/8 ® VERIFY: 
: t WASTE MNGT OVBD DRAIN - OFF 
: | WASTE STOW VENT VLV - CLOSED 
720 |5 i EMERG CABIN PRESS VLV - ON 
: e REPRESS PACK 09 VLV - ON 
ae I t LM TUNNEL VENT VLV - LM/CM AP 
: I 2 
H ’ POT H»0 HTR - OFF 
I i AUTO RCS JET SELECT (16) - OFF 
| 
:40 |ll ° 
a 
I e 
Le | 
A i e 
250 | i 
| 
I e 
1]! 
62:00'™ if 
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MCC-H 


2330 


62: 


63% 


64: 


00 


:10 


:20 


:30 


:40 


750 


00 


:10 


2:20 


3.0 


2:40 


:50 


00 


EDT 


Zwiwniz 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


PLC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


62:00 - 64:00 


3 f/f “TEC 
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MCC-H 


0130 


64: 


6a: 


66: 


00 


:10 


:20 


230 


2:40 


:50 


00 


:10 


:20 


:30 


:40 


250 


00 


EDT 


Zins 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


64:00 - 66:00 


3 / TLC 
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FLIGHT PLANNING BRANCH 


MCC-H 


0330 
66:00 


:10 


#20 


+30 


2:40 


750 


67:00 


:10 


:20 


3.0) 


2:40 


:50 


68:00 


EDT 


Zmiwniz 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


PLC 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


66:00 - 68:00 


3 / TLC 
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FLIGHT PLANNING BRANCH 


MCC-H 


UPLINK CMC 


CSM STATE VECTOR 


Mcc4 TGT LOAD 


DESIRED ORIENTATION 


(LDG SITE) 


UPDATE 


McCC4 MNVR PAD 


FLIGHT PLAN 


0530 EDT NOTES 
68:00 e 
! 
:10 t 
i 
i 
2:20 r 
’ 
e 
REST PERIOD 
230 t 
: i (9 HOURS) 
e 
: i 
2:40 H PTC 
i 
50 i 
Me 
s | O5 FUEL CELL PURGE 
69:00 F i POST SLEEP CHECKLIST 
e CREW STATUS REPORT (SLEEP) CONSUMABLES REPORT 
N 
‘6 t CYCLE O5 & Hy FANS (A FROM NOMINAL) 
. i GDC ALIGN TO IMU GET: 
. CONSUMABLES UPDATE 
£20 t SELECT NORMAL LUNAR CONFIGURATION |®°S TOT 
. | EXCEPT: A 
i S-BD AUX TAPE - OFF 7 
£30 e EAT PERIOD - ALL TAPE RCDR FWD - OFF 
t POT HO HTR - ON Cc 
’ AUTO RCS JET SELECT (16) - ON ; 
:40 . 
t V66 - TRANS CSM STATE VECTOR TO LM SLOT Hy TOT 
| RECORD MCC4 MNVR PAD 0» TOF 
250 i 
e 
er, t UNSTOW OPTICS 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 
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MCC 
BURN CHART 


ATT SHUTDOWN 


DEVIATION TIME RESIDUALS 


10°/SEC +10° 
TAKEOVER TAKEOVER (UNLESS X > 2 FPS) 


BT +1 SEC TRIM X AXIS ONLY 


3-42a 


FLIGHT PLAN 


MCC-H 0730 EDT NOTES 
UPDATE 70:00 
\ RECORD BLOCK DATA- Baron! 
BLOCK DATA : PC +2 HRS FAST P52 - (LDG SITE REFSMMAT) 
: RETURN TO ANY CLA N71: 
i 
NOS: 2 2 SS 
‘ Se BURN STATUS REPORT 
:10 4 OPTION 1 - PREFERRED X X [] ° ATIG N93: 
X X : BT > ae ree ee eee 
L] e Vgx Y — —— — — 
TRIM ee eh ee 
220 EXT AV - P30 xX X X y GET 
X X X P 
SPS/RCS THRUST - P40/41 X X X Y 
M ; Vox 
Vv 
70:30 : MNVR TO BURN ATT ° gy 
Nu eae 
. (AV. 
X X X FUEL 
SXT STAR CK 
X X X Ox 
:40 X X X UNBAL 
EMS AV TEST 
SM RCS MON CK 
:50 
LOI GDC ALIGN TO IMU 
ef MCC4 WILL BE EXECUTED 
: MCC4 AV=NOMINALLY ZERO ONLY EP Lot. CaO? BE 
TARGETED TO CORRECT 
71:00 SM RCS MON CK THE MCC3 DISPERSIONS 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


FLIGHT PLAN 


NOTES 


MCC-H 0830 EDT 
71:00 SPS MON CK 
MCC4 BURN STATUS REPORT 
10 Vo6é - TRANS CSM STATE VECTOR TO LM SLOT 
CO FILTER CHANGE NO.6 
=20 (8 INTO B, STORE 6 IN B6) 
PRE-LOI ECS REDUNDANT COMPONENT CK 
£30 ACTIVATE PRIMARY EVAPORATOR 
2:40 FOV=3° 
GET=72:00 
:50 
M 
. S 
72:00 F 
N 
£10 
:20 |e 
I 
I 
H 
£30 H 
| 
i 
240 I 
I 
1 
:50 |g 
I 
I 
I 
73:00! 
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FLIGHT PLANNING BRANCH 


FLIGHT PLAN 


MCC-H 1030 EDT NOTES 
73:00 js 
UPLINK CMC i V66 - TRANSFER CSM STATE VECTOR TO LM SLOT 
| CSM STATE VECTOR i TEI, BLOCK DATA ASSUM LOI, 
LOI, TGT LOAD H ACCOMPLISHED 
| 
| o 
UPDATE CSM r Core Boh, 230 MSE ee ee TEI, ASSUMES LOI, ACCOMPLISHED 
I BUT NO LOI 
| LOI, MNVR PAD H 2 
| 
| 
| 
| 
| 
| 
| 
a 
M 
Ss 
73230 
F 
N 
REPORT 
P52 - (LDG SITE REFSMMAT) 
| 
IMU REALIGN - P52 
AND DRIFT CK NOS: 
OPTION 3 - REFSMMAT N93: 
Mie «fe py 
5 a rs 
73252 
Zo. 
GET 
UPDATE CSM 
BLOCK DATA COPY BLOCK DATA (TEI, & TEI,) 
74:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


FLIGHT PLAN 


NOTES 


MCC-H 1130 EDT 
74:00 | P30 EXTERNAL %V 
EXT AV - P30 
ae POO. V49 
MANEUVER TO BURN ATTITUDE R 357.9, P 225.4, Y 346.2 
SEXTANT STAR CHECK 
ROLL TO ACQUIRE MSFN 
1 SPS PRETHRUST - P40 (TVC TEST) 
H ROLL TO BURN ATTITUDE 
I 
I 
I 
H S-BAND SQUELCH - OFF 
I 
: PITCH UP 360° AT 0.2°/SEC 
I TO OBSERVE LUNAR SURFACE 
iM 
I 
74:30 \5 = 
I 
IN 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
H GO INERTIAL 
I V64 REACQUIRE MSFN 
I 
I 
I 
I 
I 
I 
I 
I EMS AV TEST 
ToTOOs 
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LOT} 
BURN CHART 


POR Y ATT i 
4 RATES DEVIATION I RESIDUALS 
10°/SEC +10° 
LOT TAKFOVER TAKEOVER 10 SEC DO NOT TRIM 


2924.0 - 2129.0 O - 110])HYPERBOLIC |MODE I - COAST 2 HR - DPS - 
P37 (P37 BEYOND 
SPHERE FOR VGO 
>2279 AND BT <90) 

2129.0 - 1589.0]110 - 180)/UNSTABLE COAST 2 HR - 2 DPS 
BURNS FOR STABILI- 
ZATION AND WATER OR 
CLA LANDING 

180 - 365/LUNAR ORBIT|MODE III - DPS BURN AFTER 

ONE REV 


3-46a 


7] 


br FLIGHT PLAN NOTES 


CMP - PRE LOI, SYSTEMS CKS 


MCC-H 1230 ] 
75:00 


c 


C&W CK 

CM RCS CK 

SM RCS CK 

SPS PERIODIC MON 
EPS PERIODIC MON 
ECS PERIODIC MON 


UPLINK CSM 


COPY UPDATE: LOS 


LOS AND AOS 
(WITH & WITHOUT AOS WITH LOI, 
Lor1) AOS W/O LOI, 


EXT AV - P30 (RELOAD N81 WITH PAD VALUES) 
SPS THRUST - P40 


M 
Ss 
F 
N 
MNVR TO BURN ATTITUDE a _ 
75:30 | 


R 357.9, P 225.4, ¥ 346.2 
SEXTANT STAR CHECK 
GO/NO GO GO/NO GO FOR LOI, 


PCM-LO 
S-BAND AUX-DOWN VOICE BACKUP 


75:46 


GDC ALIGN TO IMU GETI: 75:54:28 PT eae 
NO ULLAGE 
nits Smo 66.6ceae || NOTES: INET nor, 
7 Age Seon a. Bes WITH BANK B BALL VALVES 
ORBIT: 59.2 x 169.8 
RETROGRADE 
DO NOT TRIM 
76:00 
| MISSION EDITION DATE TIME | DAY / REV PAGE 
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MCC-H 


R180, P315/295, YO 
HGA P-20, Y355 
DUMP DSE 


FLIGHT PLAN 


NOTES 


1330 EDT 
76:00 
V66 - TRANSFER CSM STATE VECTOR cay SRS REAR 
TO LM SLOT X X [| ° oe 
SM RCS AND SPS MON CK X xX e -_ 
ROLL 180°, PITCH DOWN 70°, . 
76:19 |. YAW LEFT 14° L] e Vox 
I V6o4 REACQUIRE MSFN TRIM 
I ORB RATE Xx X X R 
I 
: X X X P 
LOI, BURN STATUS REPORT xX X ” 
1 «ee 
' e Voy 
76:49 } s Vgz 
H . Ve 
77:00|8 ues oe 
77:02 |i X X X Ox 
I 
a X X X UNBAL 
I 
I 
I 
I 
I 
I 
I 
I 
| 
I 
I 
I 
I 
I 
I 
77:44 |" 
77:49 
77:56 
78:00 
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FLIGHT PLANNING BRANCH 


MCC-H 


DUMP DSE 


UPLINK CMC 


78:27 
78:30 


CSM STATE VECTOR 
LOI TARGET LOAD 


UPDATE CSM 


LOIy MNVR PAD 
BLOCK DATA 


EDT 


FLIGHT 


PLAN 


EAT PERIOD 


V64 REACQUIRE MSFN 
HGA P -20, Y 359 


V66 - TRANSFER CSM STATE VI 


ECTOR TO LM SLOT 


RECORD LOI, MNVR PAD AND BLOCK DATA (TET) 


NOTES 


TEIs, BLOCK DATA 
ASSUMES LOI, & LOI, 


ACCOMPLISHED 
78:58 
79:00 [ 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


MCC-H 1630 ] 
79:00 


Gl 
we) 
= 


79:10 


PIPA BIAS CHECK 79:30 


rin 


FLIGHT PLAN 


CMP - PRE LOI SYSTEMS MONITOR 


IMU REALIGN - P52 
OPTION 3 - REFSMMAT 
DRIFT CHECK 


HGA P -45, Y 180 


P30 EXTERNAL AV 
MANEUVER TO LOI BURN ATTITUDE 


P40 SPS THRUST 
GO INERTIAL 


SEXTANT STAR CHECK 
EMS AV TEST 
SM RCS CHECK 


GO INERTIAL Se 


R 180, P 315/182, ¥ 0 


NOTES 


REPORT 


RO, P.50.1/212.3; ¥ 359.6 


P52 


N71: 


GET 


- (LDG SITE REFSMMAT) 


79315 


79:52 
LOAD DAP FOR 2 JET ULLAGE 
R1 = 20111 
79:57 R2 = 11111 
80:00 
| MISSION EDITION DATE TIME | DAY / REV PAGE 
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THIS PAGE INTENTIONALLY LEFT BLANK. 


LOI9 
BURN CHART 


ATT SHUTDOWN 


DEVIATION TIME RESIDUALS 


10°/SEC +10° 
TAKEOVER TAKEOVER 1 FPS 


BT +1 SEC TRIM X AXIS TO 


3-50a 


1730 
80:00 


80:04 


RO, P 151.5/212.3, Y 359.6 


80:30 


80:37 
R 180, P 315/293, Y 0 


HGA P -34, Y 358 


DUMP DSE 


EDT 


FLIGHT PLAN 


GDC ALIGN TO IMU 


GETI: 80:09:30 
ULLAGE: 2 JET, 19 SEC 
Br: 16.4 SEC 


| 
M 
S 
F 
N 


LOI AVip: 157.8 FPS 
ORBIT: 53.6 * 65.6 
RETROGRADE, 

DO NOT TRIM 


SM RCS CHECK 

SPS MONITOR CHECK 
V66 - TRANSFER CSM STATE VECTOR TO LM SLOT 
BATTERY CHARGE, BATTERY A 


ROLL 180°, PITCH DOWN 81°, ORB RATE 


OBSERVE LUNAR SURFACE 


V64 ACQUIRE MSFN 


LOI» BURN STATUS REPORT 


PRESSURIZE THE LM 
CM/LM PRESSURE EQUALIZATION VALVE - OPEN 


NOTES 


RN STATUS REPORT 


BUI 
X X 
X X 


TRIM 


X X X 


~< 
>< 
~< 


~< 
>< 
~< 


Wn 


81:00 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


MCC-H 


UPDATE CSM 


P22 AUTO OPTICS 
ALT LMK (A-1) 
TRACKING 

(SEE GET 82:35) 


>_< 


R 180, 


HGA P -60, Y 182 


P 318/196, 


FLIGHT 


PLAN 


1830 EDT NOTES 

81:00 js 
| 
| 

81:04 | RECORD UPDATE (SEE GET 82:40) 
| 
I GO INERTIAL 
I 
| 

81:10|q REPORT 
I P52 - (LDG SITE REFSMMAT) 
’ TUNNEL VENT VALVE - LM/CM AP 
1 VERIFY LM/CM AP <0.2 N71z 
| F 
NOS: .. 2. Ws 
I IMU REALIGN - P52 N93: 
| OPTION 3 - REFSMMAT % 
I 
H a ee ee 
| 
I Be ei 
| 

Y 0 ’ GET 

81:30 H STOW OPTICS 
H PREPARE FOR LM INGRESS 
| 
I CMP - CLEAR TUNNEL OF CM HATCH 
: INSPECT TUNNEL & DOCKING LATCHES 
: REMOVE PROBE & DROGUE 
I STOW CM HATCH, PROBE & DROGUE 
: LMP - OPEN LM HATCH 
I VERIFY DOCKING TUNNEL INDEX ANGLE 
: IVT TO LM 

81:49|" 

81:56 LMP - LM ENTRY STATUS CHECKS 

82:00 

MISSION EDITION DATE TIME DAY / REV PAGE 
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2 DEG PITCH DOWN F 
LOCAL HORIZONTAL B 


ROM 
EGIN 


0.3 DEG/SEC PITCH 
AT AOS. 


DOWN 


IKVATION 


T; GET AT O° E 


ELEVATION 


Tp GET AT 35° 


HORIZON 


CSM/LM 


TYPICAL LANDMARK TRACKING PROFILE 


CENTER OF MOON 


3-52a 


HORIZON 


AT, = 


AT5 
AT3 
AT, 


AOS 


300 SEC 
= 40 SEC 
= 25 SEC 
= 25 SEC 
= 25 SEC 


to LOS = 3 MIN 


FLI 


GHT PLAN 


LM 


MCC-H 


1930 EDT CDR LMP 
| 82:00 | 
82:02 PERFORM HOUSEKEEPING CHORES 
1 STOW HELMET STOWAGE BAGS 
2 UNSTOW MIRROR, CHECKLIST AND 
DISPOSAL ASSEMBLY 
en 3 STOW INTERIM STOWAGE 
ASSEMBLY 
4 UNSTOW AND CONFIGURE FOR 
USE: 16mm/HCEX 
(£4, 500, INF) 6 fps 
R 0, P 257/297, Y 0 
MANEUVER TO LANDMARK 
AID LMP AS REQUIRED 
TRACK ATTITUDE 
GO INERTIAL 
SELECT OMNI B 82:30 
P22 ORBITAL NAVIGATION ic 
UNSTOW OPTICS 
a 82235 
I P22 AUTO OPTICS 
: i LMK ID A-1 
I r Ty 82:41: 0 (HOR) 
- t T 82:46:17 (35°) 
[ ’ 14 ™M@®@ 
I i4 
iM°s N 89 
TRACK LANDMARK ALT LMK (A-1)|§ s | 
(5 MARKS ON LMK) i . nies 22+ eee 
PITCH DOWN 0.3°/SEC a e t eae ee ee 
: iNe ALTITUDE- 000.00 MM 
DO NOT INCORPORATE MARKS - ( ieee 
e 
i 
1 |! 
it 
U e 
rio 
STOW OPTICS - e 83:00 
| MISSION EDITION DATE | TIME DAY / REV PAGE 
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CSM 
CMP 


CSM POWER TO LM - OFF 

(AT LMP REQUEST) 

STOP PITCH RATE, ROLL 
TO SLEEP ATTITUDE 

GO INERTIAL 

V64 ACQUIRE MSEN 


2030 EDT 
83:00 


83:02 


83:08 


FLIGHT PLAN 


CDR 


LMP 


MCC-H 


TRANSFER TO LM POWER 


COMM ACTIVATION 


S-BAND/VHF B 


i 
i 
i 
i VOICE & TM TEST ee OSs 
i 
e 
t 82 350/229 0 eseeemces 
R 82, P ,Y 
i ies REPORT OPS SOURCE REURES EREOOURE 
RECORD BLOCK DATA ; = 
co Oc g PRESSURE UPDATE CSM 
(TEI 2) ’ 
V66 - TRANSFER STATE VECTOR e BLOCK DATA 
TO LM SLOT t COMM DEACTIVATION 
CSM POWER TO LM - ON ( UPLINK CMC 
e 
(AT LMP REQUEST) 7 
t TRANSFER TO CSM POWER CSM STATE VECTOR 
t LMP IVT TO CSM 
i CLOSE LM HATCH 
INSTALL CM HATCH i 
TUNNEL VENT VALVE - LM PRESS ; 
83:55 
84:00 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
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FLIGHT PLAN 


MCC-H 2130 EDT NOTES 
84:00 
84:01 s 
O5 FUEL CELL PURGE 
CSM PRESLEEP CHECKLIST 
CREW STATUS REPORT (RADIATION, MEDICATION) 
CYCLE 05 & Hy FANS 
CHLORINATE POTABLE WATER 
SELECT NORMAL LUNAR COMM CONFIGURATION 
EXCEPT: 
S-BD SQUELCH - ENABLE 
HGA TRACK - REACQ 
HGA BEAM - NARROW 
VERIFY: 
WASTE MNGT OVBD DRAIN - OFF 
WASTE STOW VENT VLV - CLOSED 
EMERGENCY CABIN PRESS VLV - BOTH 
SURGE TANK 0, VLV - ON 
REPRESS PACK O09 VALVE - OFF 
84:30 =) EAT PERIOD LM TUNNEL VENT VLV - LM PRESS 
POT H5O HTR - OFF 
84:33 |a—ee : 
Hie i 
| 
I e 
i 
I e 
| 
|}: 
rl 
H e 
iM 
: s t CO FILTER CHANGE NO. 7 
IF 4 (9 INTO A, STORE 7 IN B6) 
I N e 
ar | 
I 
I e 
i 
I e 
| 
|! 
He 
| 
85:00'8 . 
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LUNAR ORBIT REST PERIOD ATTITUDE 


60 DEG AT 
SUBSOLAR PT 


LOCAL 
HORIZONTAL 


MCC-H 


DUMP DSE 


2230 


‘Syos 


85: 


85: 


So: 


Bo% 


Bos 
86: 


00 


07 


30 


45 


93 


Oul 
Ow 


EDT 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


85:00 - 86:00 


4/5 


3-5'6 
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FLIGHT PLANNING BRANCH 


MCC-H 


DUMP DSE 


loetee) 
OVO) 


87: 


87: 


87: 


87: 
88: 


WW 
NO 


30 


EDT 


}_ $$ ain 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


86:00 - 88:00 


4/6 


3-57 
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FLIGHT PLANNING BRANCH 


MCC-H 


DUMP DSE 


0130 


88: 


| REV_7_ 


88: 


88: 
89: 


89: 


89: 


89: 


89: 
89: 
90: 


00 


30 


57 
00 


04 


30 


42 


50 
55 
00 


EDT 


J——————qK— zune 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


88:00 - 90:00 


4/7 


3-58 


MSC Form 29 (May 69) 


FLIGHT PLANNING BRANCH 


MCC-H 


DUMP DSE 


WO 
Oo 


91: 


Os 


91: 


91: 
O2% 


WN 
Ooo 


30 


40 


49 


55 
00 


EDT 


ey 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


90:00 - 92:00 


4 / 8 
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MCC-H 


DUMP DSE 


REV_10 


O28 
92: 


923 


93: 
93: 


93: 


93% 


93% 


93: 


94: 


26 
30 


30 


37 


47 


54 
00 


EDT 


Pp} zine 


FLIGHT PLAN 


REST PERIOD 
(9 HOURS) 


NOTES 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


92:00 - 94:00 


4 / 9-10 
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FLIGHT PLANNING BRANCH 


MCC-H 


DUMP DSE 


0730 EDT 
94:00 


94:24 


94:30 


Zmyniz 


94:53 


94:59 
95:00 


FLIGHT PLAN 


EAT PERIOD 


NOTES 


MISSION EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 FINAL 


JULY 1, 


1969 


94:00 - 95:00 


5 / 10 


3-61 


MSC Form 29 (May 69) 
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FLIGHT PLAN 


MCC-H 0830 EDT NOTES 
UPDATE 95:00 
SDR & LMP DON LCG'S 
iavite mes CMP - RECORD BLOCK DATA - TEI, 
UPDATE 
CONSUMABLE UPDATE 
BASELINE ALTITUDE (A FROM NOMINAL) 
FOR DESCENT ALTITUDE LMP - COPY BASELINE ALTITUDE _— 
SIGHTINGS 
POST SLEEP CHECKLIST RCS TOT 
CREW STATUS REPORT (SLEEP) a 
M CYCLE O5 & Hy FANS 
Ss GDC ALIGN TO IMU B 
F CONSUMABLES UPDATE c 
N SELECT NORMAL LUNAR CONFIGURATION 
CO, FILTER CHANGE NO. 8 D 
(10 INTO B, STORE 8 IN B6) 
Hy TOT 
Oy TOT 
95:30 
95:36 
CMP: DON PGA W/O HELMET AND GLOVES 
H2 - PURGE LINE HTRS - ON 
LM TUNNEL VENT VALVE - LM/CM AP 
95:46 VERIFY LM/CM AP <0.2 
OPEN AND STOW CM HATCH 
LMP: VERIFY DOCKING TUNNEL INDEX ANGLE 
IVT TO LM 
95:52 
REV 11 
96:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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CSM 


0930 EDT 


FLIGHT PLAN 
LM 


MCC-H 


CMP CDR LMP 
96:00 
UNDOCKING PHOTO 
16mm/18/CEX-BRKT-MIR 
(£8, 250, 7) 6 fps DON PGA W/O HELMET AND GLOVES LM FAMILIARIZATION 
Op & Hy FUEL CELL PURGE 
96:22 
V64 ACQUIRE MSEN 
7 _ DUMP DSE 
CREW STATUS REPORT CSM POWER TO LM - OFF ae ene = 
REPORT DOCKING TUNNEL INDEX (AT LMP REQUEST) 
ANGLE TO MSFN 96:30 
DEACTIVATE B3 & C4 JETS 
EPS ACTIVATION 
CONFIGURE DAP 21112 iceman Mew Read 
WIDE DB 11001 MISSION TIMER ACTIVATION 
(FOR LM STEERABLE M a enna PRIMARY GLYCOL LOOP ACT UPLINK CMC 
ANTENNA ACTIVATION) S CSM STATE VECTOR 
F DESIRED ORIENT 
N (LS REFSMMAT) 
CAUTION/WARNING CHECKOUT 
RECORD LMK 130 PAD DATA FvANia ea 
(SEE GET 98:35) CB ACTIVATION 
AND aM: DAS: DATA TB VERIFICATION TMK 139 FAD 
BLOCK DATA 
AND LOAD 
CSM DAP DATA 
96:51 
Ivt TO LM PGNCS TURN - ON 
TRANSFER HELMET & GLOVES top Ser Ge 
UNSTOW OPTICS 
ECS ACTIVATION AND C/O 
P52 - IMU REALIGN 96:58 
: CONNECT TO LM ECS BIO MED SWITCH - LEFT 
OPTION 1 PREFERRED 
97:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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CSM 


FLIGHT PLAN 


LM 


MCC-H 


CMP CDR LMP 
REPORT 97:00 
= : SEC S-BAND T/R AND POWER UPDATE LM 
P52 - (LDG SITE REFSMMAT) SUIT FAN/H50 SEP CHECK 
7 AMPLIFIER ‘CHECK | STEERABLE ANTENNA 
N71: — _,__ _ ANGLES 
NO5: _ _. we (GET: 97:10) 
S-BAND STEERABLE 
N93: aca a rs ANTENNA ACTIVATION 
DO sey ee ee, P 152, Y -9 
M VHF-B ACTIVATION 
Ne ae ee ee 
S 
We oy eee F = 
E MEMORY DUMP IVT TO CSM 
GET : : N VHF CHECKOUT 
VHF CHECKOUT (COMM CHECK WITH CSM) 
M TIME MARK TO LM 
a : LGC/CMC CLOCK SYNC UPDATE LM 
se eG: T EPHEM UPDATE 
far ex STEERABLE ANTENNA 
ere ANGLES P 187, Y 70 
97:30 DOCKED IMU COARSE ALIGN (GET: 98:55) 
(ON MARK FROM CDR) 
REPORT GIMBAL ANGLES AND TIME 
97:34 TO MSFN COPY GIMBAL ANGLES 
RECORD LM PCM DATA AND TIME 
DON HELMET AND GLOVES ard pes ie 
igs SLEW STEERABLE ANTENNA Peo ee 
PGA PRESSURE INTEGRITY CHECK Sioa. & 48 TRANSFER HELMET & GLOVES 
NSTALL DROGUE & PROBE, 
PRELOAD PROBE 
NHIBIT ROLL COMMANDS UNTIL 97:44 
L VERIFY DROGUE AND PROBE CONNECT TO LM ECS AND COMM 
LM/CM AP >3.5 PSIA INSTALLATION CLOSE AND 
COCK LATCHES (12) 97:49 SECURE HATCH 
NSTALL HATCH : 
VENT TUNNEL ASCENT BATTERY ACTIVATION 
HATCH INTEGRITY CHECK AND CHECKOUT 
NSTALL AND ALIGN DOCKING 
REV 12 RECORD ED BAT VOLTS 
TARGET 
98:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLANNING BRANCH 


2 DEG PITCH DOWN F 
LOCAL HORIZONTAL B 


ROM 
EGIN 


0.3 DEG/SEC PITCH 
AT AOS. 


DOWN 


IKVATION 


T; GET AT O° E 


ELEVATION 


Tp GET AT 35° 


HORIZON 


CSM/LM 


TYPICAL LANDMARK TRACKING PROFILE 


CENTER OF MOON 


3-64a 


HORIZON 


AT, = 


AT5 
AT3 
AT, 


AOS 


300 SEC 
= 40 SEC 
= 25 SEC 
= 25 SEC 
= 25 SEC 


to LOS = 3 MIN 


FLIGHT PLAN ieee 


98:00 
DON HELMET & GLOVES DON HELMET & GLOVES 
ARS/PGA PRESSURE ARS/PGA PRESSURE 
INTEGRITY CHECK INTEGRITY CHECK 
MANEUVER TO TRACKING ATTITUDE CABIN REGULATOR CHECK CABIN REGULATOR CHECK 
RO, P 278/290, Y 0 
DOFF HELMET & GLOVES 
98:21 DOFF HELMET & GLOVES DOFF HELMET & GLOVES 
SELECT OMNI C UPDATE LM 
COPY DAP DATA SELECT OMNI FWD DAP DATA 
COPY GYRO TORQUE ANGLES AND BIO MED SWITCH - RIGHT GYRO TORQUE ANGLES 
FINE ALIGN IMU 
98:30 x ry , Z@ 
GO INERTIAL 
UNSTOW OPTICS P22 AUTO OPTICS 
P22 ORBITAL NAVIGATION LMK ID 130 
M T, _98:40: 02 (HOR) 
s To 98:45 08 (35°) 
F 9 6 NM@® oR S) 
N RATE GYRO CHECK AGS ACT & SELF TEST |N 89 
TRACK LDG SITE LANDMARK LAT +01.243 
(5 MARKS ON LDMK 130) LONG/2 +11.844 
PITCH DOWN 0.3°/SEC AT T> ALTITUDE- 001.46 M™M 
DO NOT INCORPORATE MARKS R 0, P 135/14, Y 0 
HGA P -45, Y 3 
PITCH DOWN, 0.5°/SEC 
STOP PITCH AND GO INERTIAL 98:56 
DUMP DSE 
V64 ACQUIRE MSFN 
V64 ACQUIRE MSEN 99:00 ANT P 187, Y 70 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
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CSM 
CMP 


STOW FLIGHT PLAN 
UNSTOW SOLO BOOK 
COPY PADS 


DON 


HELMET & GLOVES 
SC CONT - SCS 


MIN/MAX DB, LOW/HIGH RATE 


(AT 


REQUEST OF CDR) 


GO/NO-GO FOR UNDOCKING 
DISABLE ROLL JETS FOR 


RCS 


VERIFY 
RECORD 


EUVI 


HOT FIRE 


TUNNEL VENT VALVE - OFF 
LM PCM DATA 


ER TO 


AGS 


(AT 
MANI 


EUVI 


CALIBRATION ATTITUDE 


ES <0.1°/SEC 
DISABL 
REQUEST OF LMP) 


E THRUSTERS FOR 32 SEC 


ER TO UNDOCKING ATTITUDE 


R 0, P 320/14, Y 0 


1230 EDT 
99:00 


99:30 


100:00 


FLIGHT PLAN 


CDR 


LM 


DRIFT CHECK - REPORT GIMBAL 


ANGLES & TIME TO MSFN 


DEPLOY LANDING GEAR 


ORDEAL INITIALIZATION 


LMP 


LOAD DAP DATA - 32012 
CSM WT 
P TRIM 
Y TRIM 

DPS GIMBAL DRIVE AND 
THROTTLE TEST 


RCS PRESSURIZATION 


V47 INITIALIZE AGS 


COPY AGS ABORT CONSTANT 
AND K FACTOR 


RCS PRESSURIZATION 


RCS CHECKOUT 


GO/NO-GO FOR UNDOCKING 
RCS CHECKOUT 


AFT OMNI - LBR 


RR ACT & SELF TEST 


DPS PRESS & CHECKOUT 


SLEW STEERABLE ANTENNA 
ANT P 123, Y -37 


AGS ACCEL & GYRO CALIBRATION 


MCC-H 


UPLINK LGC 


| LS REFSMMAT 
LM & CSM STATE VECTORS 
LGC/CMC CLOCK SYNC 
PIPA BIAS 
LGC ABORT CONSTANT 


UPDATE LM 


AGS ABORT CONSTANT 
AGS K FACTOR 


UPLINK CMC 


LM & CSM STATE VECTORS 


UPDATE CSM 


P30 MNVR PAD 
(SEPATATION) 

GO/NO-GO 

UPDATE LM 

STEERABLE ANTENNA 

ANGLES (GET: 100:25) 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 


1969 


99:00 


- 100:00 


9 / 12=13 
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FLIGHT PLAN 


CSM LM MCC-H 


1330 EDT 
CMP CDR LMP 
100:00 
RR TRANSPONDER ACT & SELF TEST 
CONFIGURE DAP Pear ees 
FOR UNDOCKING, CSM ONLY v47 AGS ALIGN 
R1 = 11102 CSM: R 0, P 15/14, Y 0 
R2 = 11111 : a 
SC CONT - SCS DON HELMETS AND GLOVES CN 
START 16mm CAMERA PREPARE FOR UNDOCKING & 
UNDOCK UNDOCK 
ENABLE B3 & C4 RCS JETS IM FDAI: R 0, P 194, ¥ 60 
V64 ACQUIRE MSFN 100:19 YAW LEFT 60°, PITCH UP 110° ACQUIRE MSFN UPLINK LGC 
LM INSPECTION, CAMERA OFF : SET ORDEAL os ee ec LM STATE VECTOR 
YAW 360°, LM INSPECTION (DOI -10) 
DOI TARGET LOAD 
COPY PADS DESCENT TARGET LOAD 
Sc CONT = eMC BIO MED SWITCH - LEFT run eke 
P30 EXT AV ‘aunts 
P41 RCS THRUST . 
COPY PADS 
UPDATE LM 
CSM SEPARATION CSM: R 0, P 90/14, Y 0 georges 
GET: 100:39:50 M M HGA P -46, Y 3 PDI PAD 
BT: 8.0 SEC S S ae 5 . 
ARATION PDI ABORT <10 MIN 
AVp: 2.5 FPS F F 
oy beeneeS N N NO PDI +12 PAD 
ORBIT: 55.6 x 63.1 IM FDAI: R 0, P 304, Y 0 pee en 
LR ACT AND SELF TEST sean ee 
2 MANEUVE pete CSM STATE VECTOR 
Be ee ee 100:48 V47 AGS UPDATE - 
SXT & VHF RANGING (PDI +25) 
P30 EXT AV AGS ALIGN 
RR MAN LOCK - ON COPY PAD 
UPDATE LM 
100:54 
fete cata LUNAR SURFACE PAD 
RR - OFF UPDATE CSM 
COPY PAD 
101:00 CSM RESCUE PAD 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
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FLIGHT PLAN 


CSM LM MCC-H 


1430 EDT 
CMP CDR LMP 
- 101:00 REPORT UPLINK CMC 
ey HED H P52 - (LDG SITE REFSMMAT) | CSM STATE VECTOR 
P52 IMU REALIGN i woes 
OPTION 3 REFSMMAT i i ( ) 
I LM STATE VECTOR 
REPORT - NOS: _ __ __-__ _ (DOI -10) 
P52 - (LDG SITE REFSMMAT) - N93: SYSTEMS CHECKS PIPA BIAS 
I DUMP DSE 
INTE oj iM M ) a ae 
NO5: _ __ _w - ) S) ) a 
re F 
N93: IN N DE a a 
I vV47 AGS ALIGN GO/NO-GO FOR DOT 
> a ee ae I GET : : 
I 
a - P40 DPS THRUST UPDATE LM 
Ge rs ay J MNVR TO DOI ATTITUDE STEERABLE ANTENNA 
- OE Pa he eon LER ANGLES (GET: 102:19) 
GET H VHF A-VOICE, B-DATA 
I 
GDC ALIGN TO IMU & 101:30 
VHF B - DATA SLEW STEERABLE ANTENNA 
FUVE ANT P 220, Y 28 
P20 AUTO MANEUVER TO SEXTANT , CSM: R 0, P 215/319, ¥ 0 
es N20 AGS ALIGN 
CONFIRM DOI - VHF RANGING LOADS AGS EXT AV 
INCORPORATE P76 eee DPS, DOI| |GETI: 101:38:48 
P20 AUTO MANEUVER TO SEXTANT TRIM Vy RESIDUALS ee JET, 7.5 SEC 
ook PITCH DOWN, P=195, RR - ON re _ Migs 
SEXTANT TRACK ONLY Sh ana aN Vv: 70 FPS 
DOFF HELMET & GLOVES 101:47 RETROGRADE 
ORBIT 8.97 x 57.87 
— RR - OFF 
REV_14 VHF A-VOICE/RNG 
P30 EXT AV waco ee Eee 
LOAD PDI +12 ease Saarinen LM FDAI: R 0, P 294.9, Y 0 
siemens = tee 16mm/HCEX (4,5000, INF) 6 fps 
‘eeene YAW LEFT 180 as 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
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CSM 
CMP 


SEXTANT AND VHF 
TRACKING OF LM 


TERMINATE P20 TRACK 


P20 AUTO MANEUVER 
TO SEXTANT TRACK LM 


POO, MANUAL ATTITUDE 
PITCH RATE DOWN 0.2°/SEC 


STOP PITCH AT 


1530 EDT 
102:00 


102:17 
102:19 


102:30 


102:46 


FLIGHT PLAN 


CDR 


LM LMP 


MCC-H 


PITCH TO 285° 


P52 PITCH ALIGNMENT CHECK 


VO6N20, ENTER ON MARK 
RECORD PITCH CDU 
N22, RECORD PITCH CDU 


RR - ON 
P20 MODE II LOCK - ON 


BATTERIES 5 & 6 ON 


SYSTEMS CHECK 


P63 


LPD ALTITUDE, ATTITUDE 


ANT P 220, Y 28 
ACQUIRE MSFN 
DOI POST BURN REPORT 


DPS, OPS, RCS, EPS, CWE 


COPY BURN REPORT 
GO/NO-GO 


CSM: R 0, P 348/337, Y 0 


N20 AGS ALIGN 
CONFIGURE AGS 


START 16mm CAMERA 


LPD ALT CK 


DPS, PDI | GETI: 102:35:13 


YAW RIGHT 174° THEN 6° 


POSITION CHECK 
GO/NO-GO FOR PDI 
LR - ON 
LPD ALTITUDE, ATTITUDE 
POSITION CHECK, 
ULLAGE 7.5 SEC 
M 
S 
F 
N 


PITCH OVER AT P64 


EVALUATE MANUAL CONTROL 


MANUAL ATTITUDE CONTROL 


ULLAGE: 2 JET, 7.5 SEC 
BT = 11 MIN 58 SEC 
6766 FPS 


SYSTEMS MONITOR 


LM FDAI: R 180, 


P 286.5, Y 0 


R 0, P 282/179, ¥ 0 TOUCHDOWN | 102:47:11 
GO INERTIAL PERFORM LUNAR CONTACT CHECKLIST 
CONFIRM STAY/NO-STAY IM FDAT: | STAY/NO-STAY STAY /NO-STAY 
V44 SET LS FLAG 2% 
CONFIRM STAY/NO-STAY se STAY /NO-STAY STAY /NO-STAY 
x 0 STOP _16mm_ CAMERA ties Sain ea 
ne GURcoe ee INITIATE DPS VENTING ASCENT BATTERIES OFF 
103700 "*™ V76 RCS MIN IMPULSE REPORT 047, 053 
MISSION EDITION DATE TIME DAY / REV PAGE 
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CSM 


1630 EDT 


FLIGHT PLAN 


LM 


MCC-H 


CMP 103:00 CDR LMP 
REPORT i . RR TO STANDBY AGS LUNAR SURFACE GYRO 
P52 - (LDG SITE REFSMMAT) : REPORT ESTIMATE OF CALIBRATION COPY AGS AZIMUTH 
OPTION 3 I LANDED LOCATION LOAD AGS ASCENT TARGET 
N71: _»_ — ' CLOSE SHADES, DOFF HELMET H=60,000 FT, H DOT=32 FPS 
NO5: _ I AND GLOVES CLOSE SHADES, DOFF 
I e 
— } HELMET AND GLOVES 
Inu P57 — IMU ALIGN (REFSMMAT) 
Ko oe Sy i s BEGIN SIMULATED COUNTDOWN eaare NEASHRRUEH 
a a if NO4 COPY LANDED LOCATION, 
i N GRAVITY MEASURE 
2 
GET H AGS LUNAR ALIGNMENT 
ALIGN GDC, VERIFY ORDEAL H P57 - IMU ALIGN (REFSMMAT) 
+ 2 CELESTIAL BODIES 
COPY LM TRACKING PAD 
I NO4 eee ee Tea 
(SEE GET - 104:35) I M 
. nee a Ss 80mm/BW/CHECKLIST NO5 UPDATE CSM 
: F 60mm/HCEX/CHECKLIST N71: yp IM TRACKING PAD 
N N93: 
6 FRAMES FAR FIELD (FOCUS 50‘) 
P22 AUTO MNVR TO 6 FRAMES NEAR FIELD (FOCUS 20%) 
TRACKING ATTITUDE WITH FACH CAMERA ¥ 
ORB RATE 103:39 REMOVE MAGS AND STOW 
INSTALL PROTECTIVE COVER AND N89: COPY P57 DATA 
R 0, P 338/76, Y 0 STOW CAMERAS LAT 
103:45 LONG/2 COPY AGS AZIMUTH 
ALT 
REV 15 GET UPLINK LGC 
INITIALIZE AGS RLS 
COPY AND LOAD ASCENT PAD DATA CSM STATE VECTOR 
sigh maine dapuceoebeajuaseaa DON HELMET AND GLOVES (TD +1:40) 
DON HELMET AND GLOVES 
UPDATE LM 
VERIFY AGS ASCENT PROGRAM 
104:00 ASCENT PAD 
MISSION EDITION DATE TIME DAY / REV PAGE 
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THIS PAGE INTENTIONALLY LEFT BLANK. 


Ty 


T2 


GET AT 0° 


GET AT 35° 


DEG PITCH DOWN FROM 
L HORIZONTAL ORBITAL 


HORIZON 


ELEVATION 


ELEVATION 


CSM TYPICAL LANDMARK TRACKING PROFILE 


CENTER OF MOON 


3-70a 


HORIZON 


AT, 
AT> 
AT3 
AT, 
ATs 
AT¢ 
AT7 
AT, 


300 


NNNNNNNMN 


= 
F 
EC 
= 
F 
EC 
a 
F 
EC 
= 
F 
EC 
7 
F 
EC 
= 
F 
EC 
a 
F 
EC 


= 
F 
EC 


CSM 


1730 EDT 


FLIGHT PLAN 


LM 


MCC-H 


CMP 104:00 CDR REPORT: _ LMP 
P57 - GRAVITY AND ONE 
CELESTIAL BODY (T-ALIGN) 
NO4: : 
N77: 2. 
N93: 
P22 AUTO MANEUVER TO TRACKING 2. ee 
ATTITUDE, ORB RATE < 
z 
R 0, P 338/342, Y 0 GET 
104:15 
I 
I 
I 
1 
CONFIRM STAY/NO-STAY 1 STAY/NO-STAY FOR LUNAR SURFACE OPERATIONS STAY /NO-STAY 
. CONFIGURE COMM FOR LUNAR STAY 
| AGS LUNAR ALIGN 
I 
LU M 
0 Ss P12 - ASCENT PROGRAM UPDATE LM 
= 104:30 Fs DAP LOAD 12012 BIOMED SWITCH - RIGHT 1, THRU T, 
: N he Weve LIFT OFF TIMES 
| 
iM 
- s P22 AUTO OPTICS 
- F V47 - INITIALIZE AGS LUNAR MODULE 
LM TRACKING 5 MARKS IN AGE GUEDANCE GERRI T, 104:34:31 (HOR) 
aes : END SIMULATED COUNTDOWN AT TIG -1 MINUTE Ug Dees see Oe) 
I 104245 AGS POWER DOWN 0.2 NM @) OR 8) 
- , (AGS STATUS SW - OFF) N89 
PITCH DOWN 0.05°/SEC | LAT +00.691 
STOP ORB RATE : LONG/2 +11.858 
aes aaa aa H 104:51 DOFF HELMET & GLOVES DOFF HELMET & GLOVES ALTITUDE- 001.44 NM 
ROLL 170° TO ACQ MSFN : (IF REQUIRED) 
V64 ACQUIRE MSEN : EAT PERIOD EAT PERIOD 
rn (40 MIN) (40 MIN) UPLINK CMC 
- | DESIRED ORIENT 
. 105:00 (PLANE CHANGE) 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
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osm FLIGHT PLAN oe 


1830 EDT 
CMP 105:00 CDR LMP 


P52 (OPT 1 — PREFERRED) i DUMP DSE 
GYRO TORQUE TO DESIRED : 
ORIENTATION FOR PLANE CHANGE I 
(IF PLANE CHANGE IS REQUIRED) H 
GDC ALIGN TO IMU ' 
iM 
Is EAT PERIOD EAT PERIOD 
i F (40 MIN) (40 MIN) 
I 
I N 
I 
I 
I 
I 
I 
I 
I 
Hy | 
. 105:26 
M 
105:30 : CREW STATUS REPORT (RADIATION, MEDICATION) 
N CONFIGURE SLEEP STATION 
STOW PLSS IN DONNING STATION 
105:38 
EAT PERIOD 
(1 HOUR) 
105:44 
REST PERIOD REST PERIOD 
REV 16 (4 HOURS) (4 HOURS) 
106:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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voe4 


(IF 
MANI 


CSM 


B 
Fe al 


GDC 


FLI 


GHT PLAN 
LM 


MCC-H 


1930 EDT 
CMP 106:00 CDR LMP 
EAT PERIOD 
(1 HOUR) 
106:13 
I 
| 
t 
I (IF PLANE CHANGE IS REQUIRED) 
' UPDATE CSM 
REACQUIRE MSFN H 
COPY PLANE CHANGE PAD I aah aaa! 
| (PLANE CHANGE) 
I 
I M UPLINK CMC 
I Ss REST PERIOD REST PERIOD = 
I 106:30 CSM STATE VECTOR 
f : (4 HOURS) (4 HOURS) Prat GHANER 
I TARGET LOAD 
iM 
1s DUMP DSE 
If 
| 
PLANE CHANGE IS REQUIRED) : N 
EUVER TO PLANE CHANGE I 106:42 
URN ATTITUDE ; . 
.1, P 166.3/2.9, Y 358.7 I 
I 
I 
| 
SEXTANT STAR CHECK : 106:50 
P30 EXTERNAL AV H 
I 
I 
P40 SPS THRUST ! 
ALIGN TO IMU ! 107:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 106:00 - 107:00 5 / 16 3-73 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


Ril. 


CSM 


MANI 


HGA 


2030 EDT 


FLIGHT PLAN 


LM 


MCC-H 


CMP ; 107:00 CDR LMP 
1 |! 
8 
SPS, PLANE CHANGE - H 
GETI = 107:05:33 |Il t 
AV=NOMINALLY ZERO - r 
iMe 
is! 
1, P 244.2/2.9, Y 358.7 iF | REST PERIOD REST PERIOD 
- N r (4 HOURS) (4 HOURS) 
I 
BATTERY CHARGE, BATTERY B - UPLINK CMC 
i ' DESIRED ORIENT 
- ; (LIFT OFF) 
LE Eeag ee ca 
= creas rae PRE SLEEP CHECKLIST 
OPTION 1 PREFERRED M CREW STATUS REPORT (RADIATION, MEDICATION) 
PULSE TORQUE TO 107:30 S CYCLES O5 & Hy FANS 
assets in nepainlid oe F CHLORINATE POTABLE WATER 
PRESLEEP CHECKLIST N es 
WASTE MNGT OVBD DRAIN VLV - OFF 
EUVER TO SLEEP ATTITUDE 107:36 WASTE STOW VENT VLV - CLOSED 
EMERG CABIN PRESS VLV - BOTH 
SURGE TANK 0, VLV - ON 
REPRESS PACK O09 VLV - OFF 
107:43 POTABLE HO HTR - OFF 
—————— LM TUNNEL VENT VLV - OFF 
REV_17 SELECT COMM NORMAL LUNAR CONFIGURATION 
EXCEPT: 
REST PERIOD S-BD SQUELCH - ENABLE 
(4 HOURS) HGA TRACK - REACQ 
HAG BEAM - NARROW 
R 82, P 128/218, Y 0 HGA P -10, Y 258 
P -10, Y 258 
108:00 a 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
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FLIGHT PLAN 


CSM saiiece LM MCC-H 
CMP 108:00 CDR LMP 
/ 108:11 
LU e 
H i DUMP DSE 
I e 
ae 
I e 
ri! 
a: 
ry! 
REST PERIOD I | M REST PERIOD REST PERIOD 
(4 HOURS) ! e S (4 HOURS) (4 HOURS) 
ri! 108:30 | F 
ri N 
iM i 
H Se 
iF i 
IN; 
1, / 
| e 
ri! 108:42 
| | 
ry] | 
rig 108:48 
I e 
a 
i e 
a | 
LU e 
tit 
e 
rit 
1 
“e 109:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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FLIGHT PLAN 


CSM 
CMP 2230 EDT CDR LM bap 
. e 109:00 
ry 
I e 
He i 
I e 
ri! 
iu! 
1s! 
H 3 | REST PERIOD REST PERIOD 
I i (4 HOURS) (4 HOURS) 
e 
He 
I e 
rn 
: 4 109:23 
REST PERIOD M 
(4 HOURS) s 
109:30 F 
N 
109:35 
109:41 
EAT PERIOD EAT PERIOD 
REV 18 (1 HOUR) (1 HOUR) 
110:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MCC-H 


CSM 


2330 EDT 


FLIGHT PLAN 


LM 


MCC-H 


CMP CDR LMP 
110:00 
110:09 
] EAT PERIOD EAT PERIOD 
I e 
I | (1 HOUR) (1 HOUR) 
I e 
; i DUMP DSE 
e 
I | UPDATE LM 
i . COPY UPDATE 
I " CAMERA EXPOSURE 
H e UPDATED FOR LM AZIMUTH 
I t AND Tz THRU Tyo 
1 r CHANGE CO, FILTER 
REST PERIOD - e M 
(4 HOURS) 1 t S STAY/NO-STAY FOR EVA PREP gray ema 
H r 110:30 F CREW STATUS REPORT (SLEEP, RADIATION) 
l ® CREW STATUS LM CONSUMABLES UPDATE 
I i N I 
I 4 SYSTEMS PREPARATION FOR EGRESS GET: 
| | C&W LIGHT CK, ADJUST INTERIOR LIGHTING 
I e RCS A B 
on 
ie 110:40 eae 
H i PREPARATION FOR EGRESS 
I i STOW LOOSE ITEMS AND ARMREST cata 
16mm/HCEX/AS PER DECAL 1 va < BRRERRE CAVEEAS ASC ACH 
60mm/FRESH HCEX/AS PER DECAL H S t 110:47 
= 3 
80mm/HCEX/AS PER DECAL IN t 
; t PLSS/OPS DONNING 
I | UNSTOW PLSS AND OPS 
+ i CONFIGURE PLSS AND OPS FOR DONNING 
U e 
tia 
I 
. : 111:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 110:00 - 111:00 5 / 18 So7T7 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


CSM 


0030 EDT 


FLIGHT PLAN 


MCC-H 


CMP CDR LMP 
1 e 111:00 
rie | 
I e 
He IMP UNSTOW AND DON OVERSHOES 
i r ATTACH OPS TO PLSS 
e 
REST PERIOD ’ r 
M CDR UNSTOW AND DON OVERSHORS 
(4 HOURS) iM. 
en | ATTACH OPS TO PLSS 
ei 
iN t IMP DON PLSS 
H ’ UNSTOW AND CONNECT RCU 
I ( VERIFY PLSS SWITCH AND VALVE POSITIONS 
I 
s e LAT e231. 
PREPARE CDR PLSS FOR DONNING 
CDR DON PLSS 
M UNSTOW AND CONNECT RCU 
VERIFY PLSS SWITCH AND VALVE POSITIONS 
111:30 Ss 
F 
111:33 | N 
CO) FILTER CHANGE NO. 9 
(11 INTO A, STORE 9 IN A3) 
111:39 
O» FUEL CELL PURGE 
REV 19 
PLSS/EXTRA VEHICULAR COMM SYSTEM ELECTRICAL CHECKOUT 
EAT. PERIOD AUDIO SWITCHES CHECK 
(1 HOOR) ACTIVATE PLSS COMM SYSTEMS 
FINAL EVA EQUIPMENT PREP FOR EGRESS 
UNSTOW AND CONNECT OPS O5 HOSE AND ACTUATOR 
FINAL SYSTEMS PREP FOR EGRESS 
CONFIRM ,,GO“ FOR CABIN DEPRESS GO/NO-GO 
VERIFY C/B, VALVES AND 02/H20 QUANTITY 
112:00 eel ee 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


CSM 


FLIGHT PLAN 


LM 


MCC-H 


0130 EDT 
CMP CDR LMP 
112:00 | 
PREP FOR CABIN DEPRESS 
CONNECT OPS 0 HOSES 
112:08 LMP DON HELMET 
U e 
EAT PERIOD 
H ( CDR DON HELMET DUMP DSE 
(1 HOUR) ' 4 
i 
H e CONNECT PLSS H,0 HOSES 
on 
I e 
I | DON GLOVES 
tli 
I 
| e 
i |! 
CREW STATUS REPORT (SLEEP) r i PRESSURE INTEGRITY CHECK 
SELECT COMM NORMAL H e M PLSS O05 ON START EVA 
LUNAR CONFIGURATION : t 112:30 2 —EEE 0+00 
1 | N FINAL PRE-EVA OPERATIONS 
e 
' i DEPRESS CABIN OPEN FWD HATCH 
I : FINAL SYSTEMS CHECKS 
I 
H e 
112:39 PLSS HO ON 
I f : 0+10 
. i INITIAL EVA ASSIST AND MONITOR CDR 
r EGRESS TO PLATFORM UPDATE CSM 
ee Me 112:45 RELEASE MESA TURN TV ON LM ACQUISITION TIME 
sj DESCEND LADDER ACT 16mm CAMERA 
(SEE GET 114:20) e 
F r REST/CHECK EMU SYSTEM 
Ne 0+20 
| ENVIRONMENTAL FAMILIARI ZATION 
i CHECK STABIL, MOBIL, EMU 
; MONITOR CDR 
’ OPERATE 16mm CAMERA 
. CONT SAMPLE COLLECTION 
( COLLECT AND STOW SAMPLE 
® 113:00 ot0 
MISSION EDITION DATE TIME DAY / REV PAGE 
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CSM 


FLIGHT PLAN 


LM 


MCC-H 


0230 EDT 
CMP : 113:00 CDR LMP Gieas 
' PRELIMINARY CHECKS STILL-CAMERA TO SURFACE 
e CK LM STATUS FINAL LM CK 
| CK LIGHTING VISIBILITY EVA GO 
e EVA GO 
SET UP CAMERA FOR TRACKING q REST INITIAL EVA 
. MONITOR AND PHOTOGRAPH EGRESS 
EL/250/BW-BRKT M t LMP EGRESS DESCEND TO SURFACE 0+40 
INT (£5.6, 250, INF) Ss | 7 
Fo TV DEPLOYMENT 
N | CAMERA EQPT FROM MESA ENVIRONMENT FAMILTIART ZATION 
e CARRY TV TO SITE CK BALANCE, STABILITY, REACH, 
ii MOUNT TRIPOD, PANORAMA, WALKING, EMU 
PITCH DOWN 172° TO HEADS DOWN e 113:19 POSITION FOR EVA een 
FOR LUNAR SURFACE OBSERVATION, PHOTOGRAPH SWC SWC DEPLOYMENT 
ORB RATE PHOTO BULK SAMPLE AREA DEPLOY SWC IN SUN 
BULK SAMPLE COLLECTION EVA AND ENIRON EVAL 
M CAMERA ON MESA EVAL EVA CAPABILITY AND 
s PREPARE SRC EFFECTS 
113:30 F COLLECT ROCK FRAGMENTS AND EVAL LIGHTING/VISIBILITY 1+00 
113:32 | y LOOSE MATERIAL AND SURFACE CHARACTERISTICS 
WEIGH SAMPLE PHOTO PANORAMA 
PACK AND SEAL SRC, 
CONNECT TO LEC 
143738 REST 
eae Miva LM INSPECTION 
PHOTO QUAD I, +Z GEAR ay 
PHOTO BULK SAMPLE AREA 
R 180, P 282/44, Y 0 DEPLOY ALSCC 
LM INSPECTION PHOTO QUAD IV, +Y GEAR 
NSPECT QUAD IV, +Y GEAR PHOTO PANORAMA 
EVAL TERRAIN, VISIBILITY PHOTO QUAD III, -Z GEAR 
NSPECT QUAD III, -Z GEAR CAMERA TO CDR 14+20 
PHOTO QUAD II, EASEP 
OFF LOADING EASEP DEPLOYMENTS 
NSPECT, PHOTO -Y GEAR REMOVE EXPERIMENTS 
PHOTO PANORAMA 
TAKE CLOSEUP PHOTOS 
114:00 EASEP DEPLOYMENT 1430 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
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_ FLIGHT PLAN weeks 


EDT 
cMP ee CDR LMP 
114:00 1430 
SELECT DEPLOY SITE SELECT DEPLOY SITE 
CARRY CAMERAS CARRY EXPERIMENTS 
DEPLOY LR3 EXPERIMENT DEPLOY PSE 
114:06 PHOTO EXPERIMENTS TAKE CLOSEUP PHOTOS 
i DOCUMENTED SAMPLE COLLECTION DOCUMENTED SAMPLE COLLECTION ide 
r 
EL/250/BW-BRKT, INT H REST/PHOTO LMP MOVE BULK SRC TO STRUTS OR 
(£5.6, 250, INF) ( CLOSE-UP PHOTOS FOOT PAD 
i TETHER SAMPLE BAG TO LMP PREPARE DS SRC DUMP DSE 
e PHOTO SAMPLING 
t UNSTOW GNOMON COLLECT CORE TUBE SAMPLE 
| PHOTO DS AREA UNSTOW TOOLS 1450 
i PHOTO SAMPLE COLLECTION COLLECT SAMPLES 
e STOW ALSCC FILM STOW ALSCC FILM LM ACQUISITION GET: 
IF CONVENIENT CHANGE 1 ; . 
COLLECT ENVIRONMENTAL SAMPLES COLLECT ENVIRONMENTAL SAMPLES 
SHUTTER TO 1/125 e 
i ’ RETRIEVE AND STOW SWC COLLECT LOOSE MATERIAL 
PITCH UP 38 M 
re 4 PACK SRC CORE TUBE SAMPLE 
py Ree ee Eee ae ' 114:30 Ss CLOSE AND SEAL SRC 2+00 
R 0, P 320/260, Y 0 4 . F 
i N REST/PHOTO LMP 
PITCH DOWN, PHOTOGRAPH LM e 
WHILE TRACKING THROUGH COAS t 
STOP PITCH AND ROLL 180° TO H 114:37 
HEADS DOWN ATTITUDE FOR t ee 
SURFACE OBSERVATIONS r 
STOP CAMERA e 114 : 43 EVA TERMINATION 
M t WIPE SUIT AND EMU 
st WIPE FEET ON LANDING PAD 
F i AND LADDER 
Ne a es ASCEND LADDER 2420 
TRANSFER BULK SRC AND STILL Presie amen 
i CAMERA MAGAZINE Sniee t 
i ieee aaa OPERATE SEQ CAMERA 
; Beet RECEIVE AND STOW SRC 
TRANSFER DS SR 
R 180, P 282/185, ¥ 0 i one AND MAGAZINE 
HGA P -7, Y 183 ' 115:00 RECEIVE AND STOW SRC 2+30 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
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CSM 


FLIGHT PLAN 


LM 


MCC-H 


430 EDT 
CMP . CDR LMP 
e 115:00 2+30 
PRE SLEEP CHECKLIST i TERMINATE EVA 
CREW oT Ae SenOet ® WIPE FEET ON LANDING PAD 
(RADIATION, MEDICATION) t AND LADDER 
ee Pee ] ASCEND LADDER CLOSE FWD HATCH 
CHLORINATE WATER i CABIN REPRESS 
VERIFY: M e 2+40 
WASTE MNGMT OVBD DRAIN Sj END EVA 
VLV - OFF Fe PPOST EVA SYSTEMS CONFIGURATION 
WASTE STOW VENT VLV - CLOSED N t VERIFY CAUTION LIGHTS OFF 
EMERG CABIN PRESS VLV - BOTH | ( DISCONNECT RCU 
SURGE TANK O5 VLV - ON - 115:18 DISCONNECT OPS 05 HOSES 
REPRESS PACK O02 VLV - OFF i CONNECT LM Oj HOSES (TV-OFF) 
POTABLE H>0 HTR - OFF CONFIGURE VALVES AND CIRCUIT BREAKERS 
SELECT COMM NORMAL LUNAR DISCONNECT PLSS HO HOSES 
CONFIGURATION - EXCEPT: SWITCH TO LM COMM SYSTEM 
S-BD SQUELCH - ENABLE M 
HGA TRACK - REACQ Ss 
11.5% 
HAG BEAM - NARROW paee F 
HGA P -59, Y 355 N 
PLSS/OPS DOFFING 
115:37_ eae 80mm/HCEX/EVA CARD #1 
[REV_21] Gee CHEE 3 FRAMES EACH, FAR & NEAR 
STOW PLSS/OPS ON CABIN FLOOR FIELD (FOCUS 50°) 
REMOVE CDR RCU ae 
STOW PLSS/OPS ON CABIN FLOOR 80mm/BW/EVA CARD #1 
—<—_ —_—_————————— 3 FRAMES EACH, FAR & NEAR 
EAT PERIOD FIELD (FOCUS 20°‘) 
(1 HOUR) 
FINAL SYSTEMS CONFIGURATION 
PREP FOR EQUIPMENT JETTISON 
REPORT PLSS FEEDWATER COPY REPORT 
REMOVE OPS FROM PLSS 
116:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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CSM 
CMP 


EAT PERIOD 
(1 HOUR) 


MANEUVER TO SLEEP 


ATTITUDE 


R 82, P 256/218, Y 0 


HGA P -59, Y 355 


REST PERIOD 
(4 HR 50 MIN) 


116:30 


116:36 


116:42 


e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
i 
e 
a 
s ! 
Fj 
Ne 
i 

e 
i 
e 
i 
e 
i 
6 


117:00 


FLIGHT PLAN 


CDR 


STOW 


LM 


EQUIPMENT IN LHSSC 


LMP 


MCC-H 


PRESSURE INTEGRITY CHECK 


CHEC. 


VALVE POSITIONS 


VERIFY GAGE READINGS 


DUMP DSE 


OPEN RE 


CABIN DEPRESS 
LIEF AND DUMP VALVES 


JETTISON 2 PLSS, L 


HATCH OPENING 


EQUIPMENT JETTISON 


HSSC AND 1 ARMREST 


RELIEF AND DUMP VALVI 
VERIFY MASTER ALRM AND WARN LIGHTS ON 
POST EVA SYSTEMS CONFIGURATION 


CABIN REPRESS 


ES — AUTO 


Zins 


FINAL S 


YSTEMS CONFIGURATION 


POST 


EVA CABIN 


CONFIGURATION 


REC 


EAT PERIOD 
(40 MIN) 


STOW EQUIPMENT 


ONFIGURE CAMERAS 


EAT PERIOD 
(40 MIN) 


UPDATE LM 


Ty9 THRU Ty 3 


MISSION 


EDITION 


DATE 


TIME 


DAY / REV 


PAGE 


APOLLO 11 


FINAL 


JULY 1, 1969 116:0 


0 - 117:00 


Sx 21 


3-83 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


FLIGHT PLAN 


CSM 
0630 EDT LM 
CMP : 117:00 CDR LMP 
' 
e 
m 
s | 
| EAT PERIOD EAT PERIOD 
‘ (40 MIN) (40 MIN) 
e 
t 
® 117:16 
CREW STATUS REPORT (RADIATION, MEDICATION) 
BIO MED SW - LEFT 
REST PERIOD M 
(4 BR 50 MIN) 117:28 S 
117:30 F 
N 
117:35 
REST PERIOD REST PERIOD 
(4 HR 40 MIN) (4 HR 40 MIN) 
118:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 117:00 - 118:00 5 / 21-22 3-84 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


MCC-H 


FLIGHT PLAN 


CSM er LM MCC-H 
CMP ee CDR LMP 
118:02 
e 
' 
e 
' 
i DUMP DSE 
e 
' 
e 
' 
e 
' 
e 
t 
e 
t 
e 
REST PERIOD t M REST PERIOD REST PERIOD 
(4 BR 50 MIN) | S (4 BR 40 MIN) (4 BR 40 MIN) 

° 118:30 
1 F 
° N 
t 118:34 
' 
e 
118:40 
: 
e 

Cr 

s | 

Fi 

Ne 
' 
e 
t 
6 
t 
e 
' 
y 119:00 

MISSION EDITION DATE TIME DAY / REV | PAGE 
APOLLO 11 FINAL JULY 1, 1969 118:00 - 119:00 5 / 22 3-85 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


FLIGHT PLAN 


csM ee vias MCC-H 
CMP ' 119200 CDR LMP 
1 
e 
1 
® 119:14 
119:27 
119:30 
119:33 
REST PERIOD M REST PERIOD REST PERIOD 
(4 HR 50 MIN) S (4 HR 40 MIN) (4 HR 40 MIN) 
120:00 
F 
N DUMP DSE 
M 
z 120:30 
120:33 
N 
120:39 
121:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 119:00 - 121:00 5 / 22-23 3-86 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


FL 


IGHT PLAN 


csM ances LM MCC-H 
CMP ae 121:00 CDR LMP 
M 
S} 
F 
N 
SET LEB TIMER TO NOMINAL aa ; 
LIFT OFF TIME AND STOP 121:12 
121:25 
EAT PERIOD M REST PERIOD REST PERIOD 
(1 HOUR) s (4 HR 40 MIN) (4 HR 40 MIN) 
121:30 F 
121:32 N 
121:58 
aG | 122:00 DUMP DSE 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 121:00 - 122:00 5 / 23-24 3-87 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


CSM 


FLIGHT PLAN 


LM 


MCC-H 


CMP a CDR LMP 
. CREW STATUS REPORT (SLEEP) AGS TURN ON, SELF TEST 
RR - ON, SELF TEST AND SYSTEM TESTS 
INITIALIZE AGS TIME 
REPORT BIAS TO MCC-H COPY TIME BIAS 
REPORT: 
SELECT COMM: NORMAL LUNAR pas ee 
CONFIGURATION CELESTIAL BODY (REFSMMAT) 
CREW STATUS REPORT (SLEEP) NO4: . 
Nyds oo 
N93: 
x 
Y 
Z 
GET 
M M 
S 122:30 | $ 
F 122230) || & 
N N 
122:37 
V45 RESET LUNAR SURFACE FLAG 
EAT PERIOD EAT PERIOD UPLINK LGC 
ie eo em CSM STATE VECTOR 
(INSERTION +18 MIN) 
PGNCS GYRO COMP 
(IF REQUIRED) 
UPLINK CMC 
CSM STATE VECTOR 
(INSERTION +18 MIN) 
NOMINAL LM S. V. 
123:00 (INSERTION +18 MIN) 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 122:00 - 123:00 6 / 24 3-88 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


CSM 


FLIGHT PLAN 
LM 


1230 EDT 


MCC-H 


CMP CDR LMP 
123:00 
COPY CONSUMABLES UPDATE COPY ASCENT PAD UPDATE LM 
LOAD PAD DATA | ASCENT PAD 
CONSUMABLE UPDATE 
(A FROM NOMINAL) 
123:10 VERIFY AGS: GET: 
AZIMUTH CORRECTION = 0 RCS TOT 
H = 60,000 FT 
H DOT = 32 FPS A 
NO S-BAND YAW MNVR B 
ORBIT INSERTION MODE 
€ 
SET CAMERA FOR ASCENT 
16mm/HCEX/OVERHEAD D 
123:24 MIR (f4, 500, INF) 12 fps Hy TOT 
M Oy TOT 
123:30 = COPY CONSUMABLES UPDATE REPORT: LM CONSUMABLES UPDATE 
03 EUBL: VELL. PURGE N P57 - GRAVITY AND ONE GET: 
CELESTIAL BODY (T-ALIGN) 
NO4: ___ _ ee RCSA BE 
N71 
SET UP CAMERA FOR DOCKING aS DESC 0, 
16mm/18/CEX-BRKT 
MIR (£8, 250, INF) 6 fps x DESC A-H 
Y 
ASC A-H 
Z 
GEN pos 
ENTER AGS LUNAR ALIGN 
| 123756 RCS HOT FIRE 
RR TRANSPONDER - PWR 124:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 123:00 - 124:00 6 / 24-25 3-89 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


CSM 


FLIGHT PLAN 


MCC-H 


CMP a CDR LMP 
: LOAD DAP - 12012 
DON HELMET AND GLOVES DON HELMET AND GLOVES denim ant 
V6 SUDUIRE Moen P12 ASCENT PROGRAM 
RR - ON GO/NO-GO FOR PGNCS | GO/NO-GO 
VHF RANGING ASCENT GUIDANCE AND 
MNVR TO SUPPORT LIFT OFF PRELAUNCH SWITCH CK LIFT OFF THIS REV 
R 0, P 250/207, Y 0 VERIFY RESTRAINTS PRELAUNCH SWITCH CK LIFT OFF -6 MIN 
VERIFY RESTRAINTS DISABLE S-BAND RELAY 
LIFT OFF COMM 
START 16mm CAMERA 
V47 INITIALIZE AGS 
TIG —5 SEC, ABORT STAGE AGS GUIDANCE STEERING may 
: APS, LIFT OFF TIG: 124:23:26 
PITCH DOWN, 0.2°/SEC t Gee or cen 18 Sie LM FDAI: R 0, P 0, Y 0 
AV: 6060 FPS 
M M RR LOCK ON, MODE II ORBIT: 60 KFT x 45 NM 
CONFIRM INSERTION Ss 124:30 Ss 
F 124:31 | F ORBIT INSERTION] 124:30:44 
N N RR - OFF POO - DOWNLINK IM S. Vv. 
VERIFY INSERTION VEL STOP 16mm CAMERA Coe Oe eeu aD 
VHF RANGING 154339 ECS CHECK UPLINK CMC 
inte : ee ee ee) V48 LOAD DAP N46, 12002 | IM STATE VECTOR 
N71: , v56, V4l - RR - OFF 
P52 - (LIFT OFF REFSMMAT) = SS 
ATION 3 TURN ON TRACK LIGHT ee 
WLS oy fee ea ee as es 
N05: 0 N93: LM FDAI: R 0, P 257.3, Y 0 
Bt 
N93: a 
2 V93 (BEFORE FIRST MARK) 
a a es ||) | (| Or v80, V47 INITIALIZE AGS 
y 4 — —-— — — P32 CSI PRETHRUST 
GET 
Cis) oy ne a 
ene a CSM: R 0, P 235/119, Y 0 
125:00 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 124:00 - 125:00 6 / 25 3-90 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


CSM 


FLIGHT PLAN 


LM 


MCC-H 


cMP —. a CDR LMP 
, 7’ 220 RENDEZVOUS NAVIGATION V32 - MARKS = 5 CSM: R 0, P 180/271, Y 0 
M ACQUIRE AND TRACK CSM 
Ss MAINTAIN RR V32 - MARKS = 10 
VHE RANGING F TRACKING ATTITUDE RCS TEMP/PRESS/QTY CK 
P46 125:08 | N SLEW STEERABLE ANT AFT OMNI, PCM LBR 
SPS CHECKLIST 125310 wl... ANT P 58, Y -38 FINAL CSI COMPUTATION 
Vv90 OUT OF PLANE 
v47 INITIALIZE AGS (PCM-HI) 
V83 SET ORDEAL — 
CSI DATA TO CSM (PCM-LO) 
P41 RCS THRUSTING LOAD AGS AV 
CSI, BACKUP corr RCS, CSI TIG: 125:21:19 
P76 TARGET AV 3: BT: 45 SEC LM FDAI: R 0, P 187.8, Y 0 
AV: 49.5 FPS 
VERIFY RESIDUALS 
P20 AUTO MANEUVER 125:26 
ey SEAN TRAE Z AXIS BORESIGHT V716, V67, VHF RANGING 
125:29 P DH PRETHRUST 
ne 153 mS = « 
125732 V32 MARKS = 3 
VHE RANGING MAINTAIN RR AND v90 OUT OF PLANE 
VHF TRACKING ATTITUDE 
V32 MARKS = 10 
P30 EXTERNAL AV 
Vv90 OUT OF PLANE 
P41 RCS THRUSTING 
LOAD AGS AV 
————————_RCS, PLANE CHANGE| TIG: 125:50:28 
P76 TARGET AV AV=NOMINALLY ZERO 
(LM PC BURN DATA) : 
125:54 V76, P33 CDH PRETHRUST 
SEXTANT TRACKING 125:57 | 
VHF RANGING 126:00 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 125:00 - 126:00 6 / 25-26 3-91 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


CSM 


FLIGHT PLAN 


LM 


MCC-H 


CMP ae CDR LMP 
: MAINTAIN RR AND V93 MARKS = 4 j ; 
: VHF TRACKING ATTITUDE ACQUIRE MSFN S-BAND aN FR Dee Seas 
1 STEERABLE ANTENNA 
V90 YDOT - P -58 Y -38 
TRANSMIT YDOT TO LM H V32 MARKS = 5 
P33 FINAL COMPUTATION L RCS TEMP/PRESS/QTY CK 
H V83 SET ORDEAL RCS CHECK 
- P41 RCS THRUSTING FINAL COMPUTATION 
Pal 1 V90 OUT OF PLANE 
CDH BACKUP 1 COPY CSM YDOT, LOAD NEG 
I V47 INITIALIZE AGS 
H LOAD AV 
P76 TARGET AV H RCS, CDH TIG: 126:19:37 
| BT: 1.9 SEC 
P20 AUTO MANEUVER : AVG Ao EES 
TO SEXTANT TRACK ol V76, P34 TPI PRETHRUST 
VHF RANGING - V93 MARKS = 4 CSM: R 180, P 264/177, Y 0 
| M 126:28 M V32 MARKS = 3 
- s 126:30 | © MAINTAIN RR AND 
1 . . VHF TRACKING ATTITUDE V32 MARKS = 10 
I 126:34 
| 
| 
1 
SEXTANT TRACKING | RCS TEMP/PRESS/QTY CK CSM: R 0, P 208/9, Y 0 
VHF RANGING : ECS CHECK 
| 
| 
| 
1 
P34 TPI A FINAL COMPUTATION 
- COPY CSM YDOT, LOAD NEG 
Scie Gunecaiaaee I V47 INITIALIZE AGS 
Sings Asy iehee ; P41 RCS THRUSTING COPY CSM TPI SOLUTION 
SPS CHECKLIST ; COUNTDOWN TO CSM LOAD AGS AV 
i —————————_{__ rcs, TPI_ | TIG: 126:58:08 [-——_— 
: LM FDAI: R 0, P 274.6, Y 0 
Bie cepa ae H 127:00 VERIFY RESIDUALS BT: 22.4 SEC : ‘ 
: AV: 24.8 FPS 
| MISSION EDITION DATE TIME | DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 126:00 - 127:00 6 / 26 3-92 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


CSM 


FLIGHT PLAN 


LM 


1630 EDT 
MP CDR LMP 
c 2 127:00 
P20 AUTO MNVR I 
P35 TPM PRETHRUST : 
SXT AND VHF TRACKING i 127206 ANT P Y V76, V93 (BEFORE FIRST MARK) 
: P35 TPM PRETHRUST 
AFT OMNI, PCM LBR 
sae P41 RCS THRUSTING COMPUTE MCC1 (TPI +15) 
eh eae RCS, MCC1 TIG: 127:13:08 
P76 TARGET AV 
V76, V93 (BEFORE FIRST MARK) 
P35 TPM PRETHRUST 
SXT AND VHF TRACKING 127:21 MAINTAIN LOS CSM 
P35 TPM PRETHRUST 
P41 197+27 P41 RCS THRUSTING COMPUTE MCC2 (TPI +30) 
MCC2 BACKUP [REV 27] RCS, MCC2 TIG: 127:28:08 
P76 TARGET AV 127:30 
V89 MANEUVER TO COAS V63 RR SELF TEST POO 
TRACKING ATTITUDE P47 THRUST MONITOR 
DON HELMET & GLOVES 
RCS BRAKING 
AT FROM AV RANGE RANGE RATE 
GET TPI BT SEC FT/SEC NM FT/SEC 
127:36:57 28:49 NOMINALLY NOT PERFORMED 
START 16mm CAMERA 127:39:24 41:16 10.8 12.0 2724 -19.7 
DOCK CHECKLIST 127:40:37 42:29 8.8 9.8 1370 -9.8 
LOAD DAP R1 = 61112 127:42:16 44:08 4.3 4.8 469 -4.8 
R2 = 11111 127:43:35 45:27 4.2 4.7 89 -0.2 
FOR LM ASCENT STAGE DOCKING 12753 
CMC - AUTO 
128:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 127:00 - 128:00 6 / 26-27 3-93 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


MCC-H 


CSM 


1730 EDT 


FLIGHT PLAN 


LM 


LM FDAI: RO, 


MCC-H 


CSM: R 0, P 102/25, Y 0 


HGA: P -53, Y 3 


P 205, Y 60 
ANT: P 173, Y 72 


CMP 18:00 CDR LMP 
CONTACT: CMC - FREE NULL RATES |§ . 7 CSM: R 300, P 4/332, Y 0 
I 
i 
ROLL RIGHT 60° 
; i DOCKING 128:00 
PITCH UP 53 I a em 
Wa 
I 
i 7 
I a 
I 
GO INERTIAL - he LM FDAI: R 0, P 152, Y 0 
PRESS CSM TO 5.5 PSIA : 
DISABLE JETS B3 & C4 I ig 
ADJUST O5 FLOW TO .6 LBS/HR ; 
DOFF HELMET & GLOVES DOFF HELMET & GLOVES 
PRESS TUNNEL TO 3 PSID FOR I 
I AND TEMPORARILY STOW AND TEMPORARILY STOW 
LEAK CK, I 
THEN EQUALIZE CM/LM AP i 128:2 OPEN LM HATCH 
INFORM IM WHEN PRESS EQUAL ~ M 8:26 REMOVE AND STOW PROBE & DROGUE ASSIST CDR 
REMOVE HATCH AND STOW H s 
VERIFY LATCHES If 128:30 
| : 
Epps cone: SO SB0eE ee ate iN 128232 RETRIEVE THE FOLLOWING ITEMS 
- FROM CSM: 
ol HELMET STOWAGE BAGS (2) 
; SRC (ROCK BOX) BAGS (2) 
| 
- CSC (GRAB SAMPLE) BAG (1) ssaiberenanate utd 
ql 70mm MAGAZINE BAG (1) 
BAGS AND BRUSH 
; CLOSEUP MAGAZINE BAG (1) 
ql VACUUM BRUSH & HOSE 
- GLOVE BAGS (2) 
| 
i 
| 
I 
CONFIGURE CDR SUIT LOOP FOR ASSIST CDR 
H VACUUM CLEANING 
| 
| 
. 129:00 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 128:00 - 129:00 6 / 27 3-94 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


CSM 


FLIGHT PLAN 


LM 


MCC-H 


1830 EDT 
CMP CDR LMP 
2 129:00 
i 
V66 - TRANS CSM STATE VECTOR I VACUUM BRUSH FWD eae 
: 129:05 7 \ 
TO LM SLOT : DUMP VALVE FILTER UNSTOW AND HOLD SRC‘s = 
fom CRAG CSM STATE VECTOR 
VACUUM SRC*s 
BAG SRC‘s AND TRANSFER TO CM 
RETRIEVE SRC‘s FROM LM AND 
VACUUM: 
STOW IN B5 AND B6 
129:19 csc 
70mm MAGAZINE 
HOLD EQUIPMENT FOR CLEANING 
129:26 CLOSEUP MAGAZINE 
: HELMET 
129230 BAG ITEMS AND TRANSFER TO CSM 
(GLOVES IN HELMETS) 
RETRIEVE BAGGED ITEMS FROM LM GLOVES 
AND STOW: 
CSC - AS VACUUM BRUSH LMP‘s PGA 
CLOSEUP MAGAZINE - A5 
70mm MAGAZINES - R13 
HELMETS - FOOD CONTAINERS 
VACUUM BRUSH CDR‘s PGA 
: 129:51 
I 
I 
; VACUUM THE BRUSH 
I AND STOW IN ISA 
. 130:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 129:00 - 130:00 6 / 27-28 3-95 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


REMOVI 
STOW. 
ITEMS 


CSM 


TRANSF 


HATCH 


FLIGHT PLAN 


LM 


1930 EDT 
CMP : 130:00 CDR LMP 
I 
I 
L 
I DISCONNECT FROM LM AND 
; TRANSFER TO CM WITH ISA 
I 
I 
t 
E ISA CONTENTS AND I 
PLACE CM JETTISONABLE - 
INTO ISA AND ! 
BR TSA TO TM. ' RETRIEVE ISA AND INSTALL ON 
I PANELS 1 & 2 
I 
I 
' 130325 
IM 
’ S CONFIGURE LM SYSTEMS 
130:30 
I : FOR JETTISON 
i -! 130:31 
I 
: DISCONNECT FROM LM HOSES 
' CLOSE LM HATCH 
I 
I 
I 
I 
H IVT TO CSM 
UNSTOW AND INSTALL CSM HATCH - 
I 
I 
I 
I 
I 
INTEGRITY CHECK I 
DEPRESSURIZE TUNNEL ! 
I 
I 
I 
: 131:00 
MISSION EDITION DATE TIME DAY / REV | PAGE 
APOLLO 11 FINAL JULY 1, 1969 130:00 - 131:00 6 / 28 3-96 


MSC Form 2189 (OT) (Nov 68) 


FLIGHT PLANNING BRANCH 


MCC-H 


MCC-H 


GO/NO-GO 


FLIGHT PLAN 


EQUIPMENT STOWAGE 


VACUUM PGA*s 


SET UP CAMERA FOR LM JETTISON 


16mm/18/CEX-BRKT, MIR 
(f8, 250, 7) 12 fps 


SM RCS CHECK 
ENABLE JETS B-3 AND C-4 


CONFIGURE DAP - R1=11102, R2=11111 


GO/NO-GO FOR PYRO ARM 
PYRO LOGIC ARM 
THRUST MONITOR - P47 


GETI 


131353205 


NOTES 


DAP CONFIGURATION 

FOR LM JETTISON 

CSM, 0.5° DB, 0.5°/SEC 
A/C ROLL, 4 JET 


1 > 
i START CAMERA BT = 3.1 SEC = n 
L LM JETTISON AV = 1 FPS : GIS 
F SM RCS CHECK RETROGRADE a 
| ORBIT: 58.5 x 59.4 
| RO, P 45/25, Y 0 
: HGA P -53, Y 3 

DATE TIME DAY / REV PAGE 
APOLLO 11 JULY 1, 1969 134.200 — 132200 5 / 29 3-97 


MSC Form 29 (May 69) 


FLIGHT PLANNING BRANCH 


FLIGHT PLAN 


MCC-H 2130 EDT NOTES 
132:00 i ; MNVR TO TEI BURN ATTITUDE 
| 
| i V66 - TRANS CSM STATE VECTOR TO LM SLOT 
e BURN STATUS REPORT 
ee - t RECORD PRELIMINARY TEI3) MNVR PAD ae 
TEI39 MNVR PAD : t 
: | GO INERTIAL 
e 
| 
- DOFF AND BAG PGA‘s, HELMETS AND GLOVES 
He 
oe 
I e 
He R 1.1, P 93.2/52.6, ¥ 13.8 
132:23 + i HGA P -79, Y 10 
I e 
| 
tw i 
: iS 
132:30]] Bf 
| 
Ne 
Hi 
| 
ry! 
| 
: e EAT PERIOD 
|! 
Hae 
I e 
ryt 
| i 
| 
at 
1 |! 
Hie 
I e 
1|. 
1332005 : 
MISSION EDITION DATE | TIME | DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 132:00 - 133:00 6 / 29 3-98 


MSC Form 29 (May 69) 


FLIGHT PLANNING BRANCH 


MCC-H 2230 EDT FLIGHT PLAN NOTES 


133:00 jeppy 
CO FILTER CHANGE NO. 10 
(12 INTO B, STORE 10 IN A3) 


EAT PERIOD 


133:16 


133:30 Oy FUEL CELL PURGE 


133:47 


134:00 


MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 133:00 - 134:00 6 / 30 3-99 


MSC Form 29 (May 69) FLIGHT PLANNING BRANCH 


MCC-H 2330 1 


134:00 


UPDATE 


TEI39 MNVR PAD 
BLOCK DATA 


134:22 
(TEI31) 


UPLINK CMC 


134:29 
| csm stare vector = | +94#30 


TEI TGT LOAD 


Gl 
oO 
= 


FLIGHT PLAN 


PRE ‘THI SYSTEMS CKS: 
C&W CK 
CM RCS MON CK 
SM RCS MON CK 
EPS MONITOR CK 


ECS REDUNDANT COMPONENTS CK 


RECORD FINAL TEI3) MNVR 
BLOCK DATA 
GO/NO-GO FOR TEI3, 

THIS REV 


V66 - TRANS CSM STATE VI 


PAD AND 


ECTOR TO LM SLOT 


NOTES 


M 
Ss 
F 
N 
REPORT 
P52 - (LIFT OFF REFSMMAT) 
INGA she 8 
NOSs == 2 = Se 
IMU REALIGN - P52 
OPTION 3 - REFSMMAT Me 
AND DRIFT CHECK a 
Mo ee ee Se 
Zo. 
R 1.1, P 201.4/52.6, Y 13.8 GET 
HGA P -78, Y 5 
134:58 
135:00 P30 EXTERNAL AV 
MISSION EDITION DATE TIME DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 134:00 - 135:00 6 / 30 3-100 


MSC Form 29 (May 69) 


FLIGHT PLANNING BRANCH 


THIS PAGE INTENTIONALLY LEFT BLANK. 


TEL 
BURN CHART 


P OR Y ATT SHUTDOWN 
TEI 10? 7 SEC LO? BT +2 SEC & TRIM X AND Z AXIS 
TAKEOVER TAKEOVER AVc = -40 FPS TO 0.2. -FPS 


LOI V BT TRAJECTORY ABORT MODE 
1 GO 


3292.7 - 1436.0 O - 9O0}/LUNAR ORBIT|MODE I - AFTER 1 REV 


1436.0 - 1207.0] 90 - 100 ]JUNSTABLE I - 2 SPS BURNS FOR ORBIT 


STABILIZATION AND 
WATER OR CLA LANDING. 


100 — 149]UNSTABLE/ 1 BURN AT TEI +2HRS 
HYPERBOLIC P37 AT SPHERE OF 

INFLUENCE HYPERBOLIC 

580 TO 0, BT 125-149) 


3-100a 


FLIGHT PLAN 


MCC-H 0030 EDT NOTES 
135:00 
135:02 SPS THRUST - P40 
: ROLL TO BURN ATT 
R 181.1, P 280.4/52.6, ¥ 13.8 
STATUS REPORT 
X : ATIG 
SXT STAR CK . 
X : BT 
135:15 DAP CONFIGURATION FOR TEL ; Vox 
EMS AV TEST CSM, 5° DB, 0.2°/SEC a 
A/C ROLL, 4 JET 
REV 31 DAP - R1=10111 R2=11111 X X X R 
135:21 SM RCS CK : ~Od: 
GET: 135:24:34 Xx X X Pp 
GDC_ALIGN TO IMU _ e 
% a ULLAGE = 2 JET 16 SEC Xx xX xX . 
AV = 3292.7 FPS 
BT = 2 MIN 29 SEC . Vgc 
Vv 
135:30 V48 - DAP UPDATE (S/C WT) ° oY 
SM RCS MON CK . Vgz 
R 181.1, P 355/52.6, Y 13.8 SPS MON CK » (Av 
. ‘7 V66 - TRANS CSM STATE VECTOR TO LM SLOT X XX SoRY 
H ( PITCH DOWN TO ACQ MSFN AND VISUALLY ACQ MOON 
H ; X X X Ox 
1 4 X X X UNBAL 
UPLINK H t 
DESIRED ORIENTATION Iu ] Po2 - PULSE TORQUE 
(PTC) : S i TO PTC REFSMMAT 
Ips ee ee PLATFORM ALIGN 
SET CAMERA FOR POST-TEI Hey ] i CHECKED WITH OPTICS 
EL/80/CEX (£5.6, 250, INF) H i OPTION 1 - PREFERRED 
OR i : AND STAR CK 
EL/80/BW (£4, 250, INF) H t 
ar 
I e 
1]. 
136:00'® . 
| MISSION EDITION DATE | TIME | DAY / REV PAGE 
APOLLO 11 FINAL JULY 1, 1969 135:00 - 136:00 6 / TEC 3-101 


MSC Form 29 (May 69) 


FLIGHT PLANNING BRANCH 


FLIGHT PLAN 


MCC-H 0130 EDT NOTES 
136:00 js e 
I ’ WIPE EXCESSIVE MOISTURE START PTC PTC ESTABLISHED IN GéN P, 
: ‘ FROM TUNNEL HATCH AREA P 270° Y 0° | y +30° DB, R RATE OF 0.3°/SEC 
:10/E J es 
oe 
I e P23 - NO COMM, (5 SETS) 
:20/¢ t TEI +30 MIN (136:00) 
i | MENKENT (30), LNH 
H i MENKENT (30), LNH 
-30 | , EAT PERIOD - ALL PRE SLEEP CHECKLIST ATRIA (34), LNH 
} t CREW STATUS REPORT (RADIATION, MEDICATION) | | NUNKI (37), LFH 
1 i CYCLES 07 & Hy FANS NUNKI (37), LFH 
740 |q e CHLORINATE POTABLE WATER 
1 t SELECT NORMAL LUNAR CONFIGURATION 
H ’ EXCEPT: (FOR COAST ASLEEP) 
250 /9 e S-BD NORMAL MODE VOICE - OFF ONBOARD READOUT 
| M t S-BD AUX TAPE - OFF ate 
1500 ' S t TAPE RCDR FWD - OFF 
: 1 F ’ GO TO HGA OR CONTINUE OMNI PYRO BAT A 
N i OPS PER MSFN PYRO BAT B 
10 8 OMNI OPS 
r S-BD ANT OMNI - OMNI RCS A 
4 S-BD ANT OMNI - B B 
£20 t HI GAIN OPS 
q HI GAIN ANT BEAM - NARROW Cc 
i HI GAIN ANT TRACK - REACQ D 
=30 e oe S-BD ANT - HI GAIN 
| (10 HOURS) GERRY: DC IND SEL TO MNA OR MNB 
i WASTE MNGT OVBD DRAIN - OFF 
:40 . WASTE STOW VENT VLV - CLOSED 
t EMERG CABIN PRESS VLV - BOTH 
| SURGE TK 09 VLV - OFF 
250 i LM TUNNEL VENT VLV - OFF 
e POT HO HTR - OFF 
ataG t AUTO RCS JET SELECT (16) - OFF 
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PHOT 


MCC-H 


[TO AS CONVENIENT 


TH: 


L/250/CEX-RING 
1, 250, INF) 


MOON: 


E 


(5.6, 250, 


L/250/BW-RING 
INF) 


FLIGHT PLAN 


1130 EDT NOTES 
146:00 
P23 - NO COMM, (5 SETS) 
TEI +11:30 (147:00) 
:10 SPICA (26), LNH 
SPICA (26), LNH 
MENKENT (30), LNH 
#20 NUNKI (37), LFH 
NUNKI (37), LFH 
REST PERIOD 
230 (10 HOURS) 
2:40 
250 
CONSUMABLE UPDATE 
a (A FROM NOMINAL) 
147:00 _ PTC ae 
N CO» FILTER CHANGE NO. 11 POST SLEEP CHECKLIST 
(13 INTO A, STORE 11 IN A3) [CREW STATUS REPORT (SLEEP) RCS TOT 
710 CYCLE 05 & Hy FANS A 
GDC ALIGN TO IMU 
ay CONSUMABLES UPDATE 2 
: SELECT NORMAL LUNAR CONFIGURATION Cc 
EXCEPT: , 
= 30 EAT PERIOD - ALL S-BD AUX TAPE - OFF 
TAPE RCDR FWD - OFF Hy TOT 
H5 PURGE LINE HTR - ON = 
2 POT H50 HTR - ON 0, Tor 
:40 
:50 
Op & Hy FUEL CELL PURGE 
148:00 SSS 
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MCC-H 1330 EDT NOTES 
148:00 
P23 - NO COMM, (5 SETS) 
TEI +13:00 (148:30) 
:10 WIPE EXCESSIVE MOISTURE FROM TUNNEL HATCH AREA aibeurane (61); Ere 
DIPHDA (02), EFH 
MIRFAK (10), ENH 
2:20 MIRFAK (10), ENH 
ALDEBARAN (11), ENH 
230 
240 PTC 
UPLINK 
CSM STATE VECTOR V66 - TRANS CSM STATE VECTOR TO LM SLOT 
MCC5 TGT LOAD 250 
M 
. Ss 
149:00 F 
UPDATE N P52 - (PTC REFSMMAT) 
MCC5 MNVR PAD 210 RECORD MCC5 MNVR PAD N71: _. _,» __ __ 
NO5: _ 
220 N93: 
DO ay ee ete 
£30 IMU REALIGN - P52 
. OPTION 3 - REFSMMAT Y _— 
De ag a 
240 GET 
=50 EXT AV - P30 
SPS/RCS THRUST - P40/41 
150:00 
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BURN CHART 


ATT SHUTDOWN 
DEVIATION TIME 


10°/SEC 10° 
TAKEOVER TAKEOVER 


BT +1 SEC 
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RESIDUALS 


TRIM X AXIS 
ONLY 


MCC-H 


FLIGHT PLAN 


1530 EDT NOTES 
150:00 
MNVR TO BURN ATT 
PTC ESTABLISHED IN G&N P, 
7 Y 430° DB, R RATE OF 0.3°/SEC 
:10 SXT STAR CK 
EMS AV TEST 
SM RCS MON CK 
2:20 
BURN STATUS REPORT 
TEL + GDC ALIGN TO IMU xX xX : ATIG 
15 HRS MCC5 AV=NOMINALLY ZERO X X : BT 
- SM RCS MON Ck i] |x 
150:30 'F SPS MON CK a (re TRIM 
1 ° X X X R 
I V66 — TRANS CSM STATE VECTOR TO LM SLOT 
I X X X P 
| BURN STATUS REPORT X X X ¥ 
:40 . | Yox 
; e Voy 
- e Voz 
I e We 
1 X X X FUEL 
:50 | 
1 X X X Ox 
1 X X X UNBAL 
I 
I 
I 
151:00 i BATTERY CHARGE, BATTERY A 
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1630 EDT NOTES 
151:00 js 
| 
| 
H 
le) I 
| 
1 
:20/8 
| 
| 
| 
:30/K FOV=3° 
: GET=152:00 
| 
240 |g 
| 
| 
1 
7501 PTC 
iM 
aS 
152:00 H F P23 - NO COMM, (5 SETS) 
I N TEI +15:30 (152:00) 
H DIPHDA (02), EFH 
:10/8 DIPHDA (02), EFH 
1 NAVI (03), ENH 
: MIRFAK (10), ENH 
720 I ALDEBARAN (11), ENH 
| 
1 
:30 |g 
| 
| 
1 
2:40 H 
| 
1 
250 I 
| 
I 
| 
1532008 
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FLIGHT PLAN 


(3 SETS) 
730) 


1830 EDT NOTES 
153:00 js 
| 
| 
1 
£10 I 
| 
1 
:20/8 
I 
1 
£30 1 EAT PERIOD - ALL 
I 
1 
240 |g 
| 
| 
| 
:50|ll 
| 
iM 
1S 
154:00/) & PTC 
iN 
| 
:10]5 
| 
| 
I P23 - NO COM, 
2:20 : TEI +19:00 
: (154 
: SPICA (26), ENH 
I ANTARES (33), EFH 
:30 |g 
| NUNKI (37), EFH 
| 
1 
:40 H 
I 
1 
750 I 
| 
I 
| 
155:00'* 
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155:00 
210 
220 
230 
240 
750 
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MCC-H 2230 E 
157:00 js e 
He 
tii 
:10/F | 6 
a 
2:20 t 
aL 
:30/8 t 
a 
I 
mri 
:40|f |e 
it 
| 
750 |i t 
a | 
I M e 
s | P23 - NO COMM, (5 SETS) 
158:00|f : gs i TEI +22:30 (158:00) 
: Ne DIPHDA (02), EFH 
£10 | t DIPHDA (02), EFH 
. ' | MENKAR (07), ENH 
‘ H MIRFAK (10), ENH 
200 |l t ALDEBARAN (11), ENH 
He i 
I e 
colt | ! 
“lp | 
H i WIPE EXCESSIVE MOISTURE FROM TUNNEL HATCH AREA 
240 : i O5 FUEL CELL PURGE 
Hi 
:50/f | 
I t CO, FILTER CHANGE NO. 12 
: | (14 INTO B, STORE 12 IN A3) 
159:Q0'"8 . 
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MCC-H 0030 EDT NOTES 
159:00 js e 
ae | 
| 
tli 
:10/F | 6 
a: 
i 
:20/8 e 
a 
: i PRE SLEEP CHECKLIST 
-30 | : EAT PERIOD - ALL CREW STATUS REPORT (RADIATION, MEDICATION) 
H | CYCLES 0, & H FANS 
' i CHLORINATE POTABLE WATER 
240 |g e SELECT NORMAL LUNAR CONFIGURATION 
aie i t EXCEPT: (FOR COAST ASLEEP) 
I r EMS CK S-BD NORMAL MODE VOICE - OFF 
- ime PRELIMINARY ENTRY PADS TAPE RCDR FWD - OFF ONBOARD READOUT 
(ASSUMES: MEEG) : s | GO TO HGA OR CONTINUE OMNI a 
160:00 Ig & i OPS PER MSFN 
: Ne OMNI_OPS PYRO BAT A 
i 0 S-BD ANT OMNI - OMNI 
:10/8 ® PYRO BAT B 
H i S-BD ANT OMNI - B 
: H HI GAIN OPS RCS A 
-20 |i ; HI GAIN ANT BEAM - NARROW _ 
| | HI GAIN ANT TRACK - REACQ 
e 
= _ Cc 
1 i Sate cemaiiegs S-BD ANT - HI GAIN 
230/45 i (10 HOURS) VERIFY: é 
r 8 WASTE MNGT OVBD DRAIN - OFF 
: r WASTE STOW VENT VLV - CLOSED DC IND SEL TO MNA OR MNB 
240 ; i EMERG CABIN PRESS VLV - BOTH 
I : SURGE TK 02 VLV - OFF 
Hie i REPRESS PACK O VLV - OFF 
250 |g i LM TUNNEL VENT VLV - OFF 
H e POT HO HTR - OFF 
161:00 i t AUTO RCS JET SELECT (16) - OFF 
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FLIGHT PLAN 


MCC-H 1030 EDT NOTES 
Laee00 P23 - NO COMM, (5 SETS) 
TEI +35:00 (170:30) 
£10 DIPHDA (02), EFH 
DIPHDA (02), EFH 
NAVI (03), ENH 
£20 MIRFAK (10), ENH 
ALDEBARAN (11), ENH 
30 REST PERIOD 
(10 HOURS) 
POST SLEEP CHECKLIST 
2:40 CREW STATUS REPORT (SLEEP) 
CYCLE O5 & Hy FANS 
GDC ALIGN TO IMU 
250 CONSUMABLES UPDATE 
M SELECT NORMAL LUNAR CONFIGURATION 
s EXCEPT: 
170:00 F S-BD AUX TAPE - OFF 
nt COj FILTER CHANGE NO. 13 a hee ae 
e (15 INTO A, STORE 13 IN A4) POT HO KTR - ON 
= AUTO RCS JET SELECT (16) - ON GET: 
REPORT CM RCS EJECTOR VLV TEMP RCS TOT 
2:20 A 
B 
=30 EAT PERIOD - ALL PTC a 
D 
240 Hy TOT 
0» TOT 
:50 
UPLINK CMC Oy FUEL CELL PURGE 
CSM STATE VECTOR Vo6 - TRANSFER CSM STATE VECTOR TO LM SLOT 
MCC6 TGT LOAD 171:00 
MISSION EDITION DATE TIME DAY / REV PAGE 
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MCC-H 1230 EDT NOTES 
171:00 
WIPE EXCESSIVE MOISTURE FROM TUNNEL HATCH AREA 
UPDATE 
MCC6 PAD DATA RECORD MCC6 AND PRELIMINARY ENTRY PAD DATA 
ENTRY PAD 
(ASSUMES MCC6) 4 P52 - (PTC REFSMMAT) 
: NLS os pee Se 
NO5: _ _ _w BURN STATUS REPORT 
IMU REALIGN - P52 X X 4 ATIG 
(OPTION 3 - REFSMMAT) Mae: 7 
X X bd BT 
eS es ee ee 
220 Yo L] e Vox 
TRIM 
Oe X X X R 
GET 
M EXT AV - P30 X X X P 
171:30| § Le . 
F SPS/RCS THRUST - P40/41 Vv 
N e gx 
« | ey 
a | “az 
MNVR TO BURN ATT ; AV 
240 ae ae. FUEL 
SXT STAR CK Xx xX X Ox 
X X X UNBAL 
EMS AV TEST 
:50 
SM RCS MON CK 
es GDC ALIGN TO IMU 
-23 HRS = 
172200 MCC6 AV=NOMINALLY ZERO 
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172:00 
SM RCS MON CK area ene PTC ESTABLISHED IN GéN P, 
SPS MON CK P 270° y o° | ¥ +30° DB, R RATE OF 0.3°/SEC 
210 V66 - TRANS CSM STATE VECTOR TO LM SLOT a 
BURN STATUS REPORT 
BATTERY CHARGE, BATTERY B 
220 
230 Fov=4° P23 - NO COMM, (3 SETS) 
GET=173:00 TEI +37:00 (172:30) 
SPICA (26), LNH 
:40 ANTARES (33), LFH 
NUNKI (37), LFH 
250 
M 
: Ss 
173:00 F 
N 
210 
220 
230 
240 
250 
174:00 
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176:00 jo 
I 
I 
H 
£10 I 
1 
I P23 - NO COMM, (5 SETS) 
2:20 H TEI +41:00 (176:30) 
I DIPHDA (02), EFH 
£30 : MIRFAK (10), ENH 
. i ALDEBARAN (11), ENH 
1 CAPELLA (13), ENH 
740 : CAPELLA (13), ENH 
I 
I 
I 
:50|ll 
1 
1S 
177:00|f = Pre 
iN 
I 
:10]5 
I 
I 
1 
2:20 H 
I 
1 
230 |g 
I 
I 
1 
:40 H 
I 
1 
250 I 
I 
I 
I 
1738:00'" 
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MCC-H 2130 EDT NOTES 
180:00 : : WIPE EXCESSIVE MOISTURE FROM TUNNEL HATCH AREA P23 — NO COMM, (5 SETS) 
H 5 TEI +44:30 (180:00) 
-10 | i DIPHDA (02), EFH 
. I e 
I i DIPHDA (02), EFH 
I ® MIRFAK (10), ENH 
2:20 H t CAPELLA (13), ENH 
; | CAPELLA (13), ENH 
e 
| 
230 /8 t 
He 
I 
ae 
:40|f |e 
i 
I e 
ety : t O5 FUEL CELL PURGE ONBOARD READOUT 
[ M t COy FILTER CHANGE NO. 14 BAT C 
: Ss i (16 INTO B, STORE 14 IN A4) 
181:00|f & S$ Pee. eee 
: N t PYRO BAT B 
=10 t RCS A 
i 
I e B 
| 
:20|f |e c 
ae 
I i D 
=30 L : EAT PERIOD - DC IND SEL TO MNA OR MNB 
| 
I e 
aolt | 
2 | 
At 
: | 
:50ln |g 
| 
I e 
1 |. 
182:00'" : 
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FLIGHT PLAN 


NOTES 


2330 EDT 
182:00 H e 
1 t PRE SLEEP CHECKLIST 
: r CREW STATUS REPORT (RADIATION, MEDICATION) 
710 ig Je CYCLE O05 & Hy FANS 
: t CHLORINATE POTABLE WATER 
20 i | SELECT COMM NORMAL CONFIGURATION 
: e 
H EXCEPT: 
I t S-BD NORMAL MODE VOICE SW - OFF 
+30 : t S-BD SQUELCH - ENABLE 
. ; ’ S-BD AUX TAPE - OFF 
I . S-BD ANT - OMNI 
:40|t t S-BD ANT OMNI - B 
I q TAPE RCDR FWD - OFF 
L 4 VERIFY: 
H : 
=50 i WASTE MNGT OVBD DRAIN - OFF 
H WASTE STOW VENT VLV - CLOSED 
: me i ale cence EMERG CABIN PRESS VLV - BOTH 
183:00 |g F i (7 HOURS) SURGE TK O5 VLV - ON 
: Ne REPRESS PACK O92 VLV - OFF 
I ( POT H»0 HTR - OFF 
710 H i AUTO RCS JET SELECT (16) - OFF 
| e 
| 
. | e 
220 H i 
I 
I e 
He 
230 |g ® PTC 
| i 
I 
i 
:40 : i 
Hi 
. I 
250 | i 
I 
I e 
|! 
184:00'® . 
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0130 EDT NOTES 
184:00 js e 
it 
i e 
rid 
:10 ; ° 
|: 
zoo|t |! 
I 
a: 
230 : t 
i |! 
Hie i | 
:40/F Je 
|) 
I e 
i 
:50/§ ® 
H i P23 - NO COMM, (5 SETS) 
: M i TEI +50:00 (185:30) 
tS) REST PERIOD ALPHERATZ (01), EFH 
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DETAILED TEST OBJECTIVES 
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ECTION 4 


DETAILED OBJ 


ECTIVE 


ACTIVITII 
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F 
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This section contains the activity summaries which reflect the test 
objectives for Mission G as described in ,Mission Requirements G Type 
Mission“, SPD9-R-038, Change A dated May 1, 1969. Th 
are presented in the approximate sequence in which they are planned to occur 


during the mission. 


ese activity summaries 


Each activity summary provides the following information: 


A. TEST OBJECTIVES. This is the listing of the Functional Test Objectives 


(complete or partial) which relate to the particular activity; 


B. TEST REQUIREMENTS. Here the special test prerequisites (and mission 
phase if necessary) are presented in addition to brief statements of 
the requirements for performing the activity; 


C. TEST PROCEDURES/CHECKLISTS. Th 


Ss ar 


the procedural references for 


the performance of the activity as far as the test objectives are 


concerned; and 


D. DATA REQUIREMENTS. This part of the summary identifies the gross data 
which are needed for evaluation of test results in terms of flight crew 
and ground support requirements. 


Cross references for relating Detailed and Functional Test Objectives with 
the activity summaries and relating activities to Functional Test Objectives, 
are provided as the initial part of this section. 


The following ground rules are to 


requirements: 


be used in implementing data 


A. The collection of highly desirable 
timeline of the crew procedures. 


(HD) data should not constrain the 


B. Post-flight debriefing requirements which are fulfilled by real time 
transmission of data per the DATA R 


from the post-flight debriefing. 


EQUIREMENTS sections may be deleted 


All of the Test Requirements have not been totally implemented into 


the mission timeline. These items ar 


identified in this section as ,Not 
Implemented” or with the conditions by which they will be implemented. 


TABLE 4-1 
MISSION ACTIVITY AND 
TEST OBJECTIVE CROSS REFERENCE 


ACTIVITY FTO 

LM Descent D-1, G-1, G-3, H-1, M-1 

Lunar Surface Navigation G-1, G-2, G-3, L-4, M-2 

EVA Preparation and Egress Bai; BH2;. .CH1y. C=2;: ~C=3; 

Surface Sample Collection A-1,.E-1,; F=1,- F-2, 1-3; 
J-3, J-4, M-3 

External LM Observations and Photography D-1, D-2, D-3, D-4, L-2, 

Lunar Surface Observations and Photography B-1,. B-2,- E=3, H=2, J-5, 
L-4, M-3 

Experiment Deployment/Conduct S-031, S-078, S-080 

Post EVA Operations Bad C= Ca? 

Contamination Prevention TT b=2 


TABLE 4-2 
TEST OBJECTIVE/MISSION ACTIVITY 
CROSS REFERENCE 


DTO/FTO SECTION 
NUMBER EST OBJE E MISSION ACTIVITY PAGE NO. 


Contingency Sample Collection 
Provide a Contingency Lunar Surface Sample Surface Sample Collection 


Lunar Surface EVA Operations 
Demonstrate Egress-To/Ingress-From the Lunar Surface EVA Preparation and E 


Post EVA Operations 
Evaluate Crew Lunar Surface EVA Capability EVA Preparation and E 


EMU Lunar Surface Operations 
EMU Capability to Provide a Habitable Environment I reparation and E 
EMU Effects on Crew Mobility, Dexterity & Comfort I reparation and E 
Demonstrate EVA Data/Voice Communications I reparation and E 


Landing Effects on LM 
LM Landing Gear Performance Under Landing Conditions LM Descent 
External LM Observ/Photo 
Effects of Landing on LM Structure and Components External LM Observ/Photo 
Descent Engine Skirt Damage/Clearance After Landing External LM Observ/Photo 
Effects of 


£ RCS Plume Impingement on LM Structure & Components External LM Observ/Photo 


Lunar Surface Characteristics 
Data on Behavior/Characteristics of the Lunar Surface rface Sample Collection 
nar Surface Observ/Photo 
Lunar Soil Erosion from DPS Plume Impingement Lunar Surface Observ/Photo 
Effect of DPS Venting on the Lunar Surface Lunar Surface Observ/Photo 


Bulk Sample Collection 
Collect Rock Samples and Fine Grained Material rface Sample Collection 
Photograph Collection Area of Samples rface Sample Collection 


TABLE 4-2 
TEST OBJECTIVE/MISSION ACTIVITY 
CROSS REFERENCE 


DTO/FTO ECTION 
NUMBER EST OBJ. E MISSION ACTIVITY PAGE NO. 


Landed LM Location 

Determine Location of Landed LM from LM Data LM Descent 

Lunar Surface Navigation 
Determine Location of Landed LM from CSM Data Lunar Surface Navigation 
Capability of Locating Landed LM in Real Time LM Descent 
Lunar Surface Navigation 


Lunar Environment Visibility 
Data on Landing Aids & Final Approach Visibility LM Descent 
Crew Performance of Visual Tasks on Lunar Surface Lunar Surface Observ/Photo 


Assessment of Contamination by Lunar Material 
Prevent Earth Contamination by Lunar Exposed Materials Contamination Prevention 


Minimize Crew/CM Contamination by Lunar Exposed Materials Contamination Prevention 
Lunar Sample for Quarantine Testing Surface Sample Collection 


Documented Sample Collection 
Obtain an Asceptic Sample of the Lunar Surface Deleted 

Obtain a Core Sample of the Lunar Surface Surface Sample Collection 
Collect Lunar Geologic Samples Surface Sample Collection 
Collect a Lunar Environment Sample Surface Sample Collection 
Study and Describe Lunar Topography Features Lunar Surface Observ/Photo 


Lunar Surface Structure Photograph Deleted 
(Objective Deleted) 


TABLE 4-2 
TEST OBJECTIVE/MISSION ACTIVITY 
CROSS REFERENCE 


DTO/FTO SECTION 
NUMBER EST OBJ. Ei MISSION ACTIVITY PAGE NO. 


Television Coverage 

TV Coverage of Astronaut Descending to the Lunar Surface EVA Preparation and Egress 
TV Coverage of External Landed LM External LM Observ/Photo 
TV Coverage of Lunar Surface Near LM Lunar Surface Observ/Photo 
TV Panoramic Coverage of Distant Terrain Features Lunar Surface Navigation 
Lunar Surface Observ/Photo 
TV Coverage of Astronaut Activities on the Lunar Surface Lunar Surface Observ/Photo 


Photographic Coverage 
Photograph Lunar Surface During LM Descent LM Descent 

Photograph Lunar Surface Post Touchdown/Pre E Lunar Surface Navigation 
Obtain Photographs During EVA Surface Sample Collections 
External LM Observ/Photo 

r Surface Observ/Photo 


Lunar Passive Seismology I riment Deployment/Conduct 
Laser Ranging Retro-Reflector E riment Deployment/Conduct 
Solar Wind Composition E riment Deployment/Conduct 


LM DESCENT 


A. Test Objective 


-1 LM Landing Gear Performance Under Landing Conditions 

-1 Location of the Landed LM from LM Data 

-3 Capability of Locating the Landed LM in Real Time from LM/CSM/MSFN Data 
= 

-1 


Data on Landing Aids and Final Approach Visibility 
Photograph Lunar Surface During LM Descent 


SaaAav 


B. Test Requirements 


1. Determine landing site visibility, extent of washout and visibility of 
landing site landmarks. [H] 


2. Photograph the landing site during the approach through the LM pilot‘s 
window with the data acquisition camera. [G, H, M] 


3. Evaluate landing aids, i.e., Landing Point Designator, maps, photographs. 
[G, H] 


4. Assess visual phenomena during LM landing which are significantly 
different from expected. [H] 


5. Voice anotate location and identity of features during final descent. [G] 


6. Determine landing location in real time by description of terrain 
features during descent. [G] 


7. Assess LM landing conditions on the lunar surface. [D] 
C. Procedures/Checklist 
1. Photographic and Television Operations Plan. 
2. Descent Procedures Document. 
D. Data Requirements 
1. Flight Crew Reports/Logs/Photographs 
a. LM crew comments on landing site visibility during final approach and 


landing phases and on effectiveness of the Landing Point Designator and 
landing site recognition aids. [H] (M) 


b. GET at start of data acquisition camera photographs during LM final 
approach. [H] (M) 


c. Voice track regarding observations of surface features during the 
descent phase. [G] (M) 


d. Photographs of the landing site and surrounding lunar surface features 
taken through a LM window during descent. [G, M] (M) 


e. Data Acquisition Camera photographs of the landing site from high gate 
to touchdown. [H, M] (M) 


f. Photographs of the landing site and surrounding lunar surface features 
taken through a LM window during descent. [G, M] (N) 


g. Comments on any lunar dust observed during the final approach, the 
severity of the landing and vehicle stability after touchdown. [D] (M) 


2. Ground Support 


a. LM TM HBR. [D, G, H] (M) 


b. LM TM LBR. [D, G] (M) 


c. LM BET from DOI through touchdown. [G, H] (M) 


d. MSFN tracking data of LM from acquisition of signal through touchdown. 
[G] (F4) 


LUNAR SURFACE NAVIGATION 


A. Test Objectives 


-4 
-2 Photograph Lunar Surface Post Touchdown/Pre EVA 


Determine the Location of the Landed LM from LM Data 


1 
2 Determine the Location of the Landed LM from CSM Data 
3 


Determine Capability of Locating the Landed LM in Real Time 
from LM/CSM/MSFN Data 
Panoramic Coverage of Distant Terrain Features 


B. Test Requirements 


1, 


8. 
C. Procedures/Checklist 
1. 
Zs 
3% 


4, 


Correlate lunar surface features surrounding the landing site with 
photomaps and mark the LM location. [G, L, M] 


. Photograph terrain features thru the LM window to correlate LM location. 


[G, M] 


. Obtain two sets of LM IMU alignments after landing [G] 


. Provide TV coverage of prominent terrain features. [G, L] 


. Track the landed LM from the CSM during two orbital passes. Mark on a 
landmark near the landed LM. [G] - (Only one pass is implemented.) 
. Track the CSM with LM RR during one pass. [G] - (Not Implemented.) 


. Obtain 70 MM photographs of the landed LM or its shadow and the 


surrounding lunar features. [G] 


Assist MCCH in determining the landing LM location in real time. [G, L] 


Photographic and Television Operations Plan. 


LM AOH, ,PGNCS Lunar Surface Align Program (P57)™. 


LM AOH, ,Lunar Surface Navigation Program (P22)™ 


CSM AOH, ,Orbital Navigation (P22)”™. 


D. Data Requirements 


1. 


2. 


Flight Crew Reports/Logs/Photographs 


a. Estimate of the landed LM location on lunar photomaps. [G] (M) 


b. Comments by LM crew regarding any difficulties encountered in estimating 
the location of the LM with respect to lunar surface features. [G] (HD) 


c. Comments by LM crewman on location of landed LM with respect to 
prominent terrain features. [G] (M) 


d. Obtain high resolution photographs of the landing area from the CSM. 
[G] (M) 


e. Photographs of the landing site and surrounding lunar surface features 
taken through a LM window after landing. [G, M] (M) 


f. Provide TV coverage of the lunar surface as viewed from the LM. 
[G, L] (™) 


Ground Support 


a. LM TLM HBR. [G] (M) 


b. LM TLM LBR. [G] (M) 


. BET of CSM during the lunar surface phase. [G] (M) 


. BET of LM from DOI through touchdown. [G] (M) 


. Photographs of the landing area obtained during previous lunar 
missions. [G] (M) 


. Post-scan conversion video tape of all TV coverage. [L] (M) 


. Estimate solar illumination established by mission geometry. [L] (M) 


. Reflectivity and geometry of surfaces contributing to indirect 
illumination. [L] (HD) 


EVA PREPARATION AND EGRESS 


A. Test Objectives 


Demonstrate Egress-to/Ingress-from the Lunar Surface 
Evaluate Crew Lunar Surface EVA Capability 

EMU Capability to Provide a Habitable Environment 
EMU Effects on Crew Mobility/Dexterity/Comfort 
Data/Voice Communications Capability During EVA 

TV Coverage of an Astronaut Descending to the Lunar Surface 


B. Test Requirements 


1 


2. 


- 


. Perform EVA preparations. [C] 


Release the MESA pallet with pre-mounted TV camera and turn camera power 
on prior to descent to the lunar surface. [L] 


. Egress to the lunar surface. [B, C] 


. Deploy and set the TV camera to provide TV coverage of the lunar surface 
EVA. [L] 


. During EVA, communicate with MSFN via the EVA-LM-MSFN two way voice 
relay. [C] 


. Two-way voice communications to be performed between two EVA crewmen. [C] 


. EMU and biomedical data from two EVA crewmen will be simultaneously 


transmitted to MSFN via EVA-LM-MSFN one-way relay. [C] 


C. Procedures/Checklist 


Te 


2. 


EVA Procedures Document. 


Lunar Surface Operations Plan. 


D. Data Requirements 


1. Flight Crew Reports/Logs/Photographs 


a. 


Notify MSFN of the initial and final positions of the PLSS water 
diverter valve, primary oxygen shutoff valve and water shutoff/relief 
valve each time they are changed. [C] (M) 


. Notify MSFN when PLSS; High O02 flowrate, low vent flow, low feed water 


pressure or PGA pressure low remote control unit status indicators and 
audible warning tone come on. [C] (M) 


. Record EMU radiation dosimeter readings just prior to the EVA. [C] (M) 


. Notify MSFN if noxious odors occur or any condensation on the visor 


assembly. [C] (HD) 


. Comment on the adequacy of procedures and difficulties encountered 


during donning of EMU equipment. [C] (HD) 


. Comment on time required and adequacy of the EMU checkout procedures. 


[C] (MD) 


. Comment on the adequacy of EMU thermal environment when walking from a 


sunlit area to shadow and vice versa. [C] (M) 


. Comment on estimated energy expenditure and comfort as compared to 


simulation experience. [C] (HD) 


. Provide data on the adequacy of hardware and procedures, and the time 


required to perform the egress from the LM. [B] (M) 


4 - 10 


j. Comment on voice quality for EVA-EVA and EVA-LM-MSFN communications. 
[C] (M) 


k. Provide sequence camera coverage and TV camera coverage of: [B, M] (M) 


1) A crew member descending to the lunar surface. 


2) A crew member walking on the lunar surface. 


3) A crew member performing lunar surface EVA operations. 
2. Ground Support 
a. LM TM FM. [B, C] (M) 
b. Ground recorded TV signals. [B] (HD) 
c. LM TM LBR. [L] (HD) 
d. Post-scan conversion video tape of all TV coverage. [L] (M) 


e. Record of S-band signal strength during video transmission. [L] (HD) 


f.GET at beginning and end of TV transmission. [L] 


g. Time period, if any, when LBR TM (in lieu of HBR TM) transmitted 
Simultaneously with TV data. [L] (M) 


h. Identity of ground station(s) used to record video transmission from 
LM. [L] (M) 


i. Time period, if any, when erectable antenna used to transmit TV data. 
[L] (M) 


j. Estimate of incident illumination. [L] (M) 


k. LM position on lunar surface. [H] (HD) 


1.MSFN recording of EVA-LM-MSFN voice. [C] (M) 


SURFACE SAMPLE COLLECTION 


A. Test Objectives 


A-1 Provide a Contingency Lunar Surface Sample 

E-1 Behavior and Characteristics of the Lunar Surface 
F-1 Collect Rock Samples and Fine Grained Material 
F-2 Photograph Collection Area of Samples 

I-3 Obtain a Lunar Sample for Quarantine Testing 

J-2 Obtain a Core Sample of the Lunar Surface 

J-3 

J-4 

M-3 


Collect Lunar Geologic Samples 
Collect a Lunar Environment Sample 
Obtain Photographs of Geologic Inspection & Sampling 


B. Test Requirements 


1. Contingency Sample - Obtain upon first descending to the lunar surface. 
[A] 


2. Bulk Material - Obtain 30 pounds consisting of 1/3 fragmentary and 2/3 
loose samples. [F] 


3. Core Sample - Obtain with the drive tube. [I, J] 


4. Geologic Samples - Obtain using tools stowed in the MESA. Photograph 
sample areas. [J, M] 


5. Lunar Environment Sample - Seal in gas analysis container. [J] 
C. Procedures/Checklist 


1. Lunar Landing Mission Flight Plan. 


2.Lunar Surface Operations Plan. 

3. Photographic and Television Operations Plan. 
D. Data Requirements 

1. Flight Crew Reports/Logs/Photographs 


a. Record areas in relation to LM where samples were collected. 
[A, F, J] (M) 


b. Record unusual lunar surface observations. [A, F, J] (M) 


c. Comment on soil behavior during collection of Bulk Sample. [E] (M) 


d. Comment on soil behavior during collection of Documented Sample. 
[E] (HD) 


e. Estimates of volume of fine grained material collected in one bag of the 
Documented Sample. [E] (HD) 


f. Take photographs during sample collection. [A, F] (HD) 


. Photograph the lunar surface sample areas and of the samples as defined 
in the Photographic Operations Plan. [J] (M) 


Ke} 


2. Ground Support 
a. LM position on lunar surface. [J] (M) 


b. MSFN recordings of all MSFN/EVA voice conferences. [J] (M) 


EXTERNAL LM OBSERVATIONS AND PHOTOGRAPHY 


A. Test Objectives 


-1 
cA 
<3 
-4 
-2 
os) 


Effects of Landing on LM Landing Gear 

Effects of Landing on LM Structure and Components 

Descent Engine Skirt Damage and Clearance After Landing 

Effects of RCS Plume Impingement on LM Structure and Components 
TV Coverage of External Landed LM 

Obtain Photographs of Landed LM 


B. Test Requirements 


1. 


2 


3 


4, 


a 


Operate the TV camera to provide an external view of the LM. [L] 


. Photograph any observed LM external structural damage. [D, M] 


Determine descent engine skirt ground clearance. [D, M] 


Photograph any effects of RCS plume impingement observed. [D, M] 


Obtain photographs of any lunar material collected on the LM. [D, M] 


C. Procedures/Checklist 


1. Mission G Photographic and Television Operations Plan. 


D. Data Requirements 


1. Flight Crew Reports/Logs/Photographs 


2. 


a. 


a. 


b. 


Cc. 


Comment on any LM component damage to include any visible discoloration 
or lunar soil accumulation. [D] (M) 


. Comments describing any descent engine skirt damage and estimate of any 


skirt ground clearance. [D] (M) 


. If the landing gear strut assembly photographs cannot be obtained, 


estimate the amount of stroking of each primary and secondary strut 
assembly. [D] (M) 


. Photograph the landing gear to show the stroking of the primary and 


secondary strut assemblies. [D, M] (M) 


. Photograph the LM exterior showing any structural damage. [D, M] (M) 


. Photograph each landing gear assembly along the Z axis and the Y axis. 


[D, M] (HD) 


. Photograph the descent engine skirt. [D, M] (HD) 


. Photograph the LM base heat shield. [D, M] (HD) 


. Photograph the LM exterior, i.e., structure antenna, RCS jets, windows 


and foot pads. [D, M] (HD) 


. Photograph soil accumulation on the LM. [D, M] (HD) 


. Photographs by the close up stereo camera of lunar material adhering to 


LM surfaces. [M] (HD) 


Ground Support 


LM TM HBR. [D] (M), [L] (HD) 


LM Mass, center of gravity and mass moment of inertia calculations. 
[E] (M) 


Video tape of all TV coverage. [L] (M) 


. Record of S-band signal strength during TV coverage. [L] (HD) 


. GET at beginning and end of TV operations. 
. Time period of simultaneous LBR TM and TV transmission. [L] (M) 


. Identification of ground station(s) used to record video transmission. 
L] (™M) 


. Time period when erectable antenna was used to transmit from lunar 
surface. [L] (M) 
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LUNAR SURFACE OBSERVATIONS AND PHOTOGRAPHY 


st Objectives 


1 Behavior and Characteristics of the Lunar Surface 


bi — 


2 Erosion of Lunar Surface by DPS Plume Impingement 


bi — 


3 Effect of Any DPS Venting on the Lunar Surface 


H- 
J- 


iu 


iu 


M- 


B. Te 


1 


2 Crew Performance of Visual Tasks on the Lunar Surface 
5 Study and Description of Lunar Topography Features 

3 TV Coverage of Lunar Surface Near LM 
4 TV Panoramic Coverage of Distant Terrain Features 

5 Coverage of Astronaut Activities on the Lunar Surface 
3 Obtain Photographs During EVA 


st Requirements 


. Provide TV coverage of the lunar surface in the vicinity of the LM and 


panoramic scenes of distant terrain features. [L] 


. Photograph the lunar terrain at various azimuths with respect to the 


sun including 9, 90 and 180 degrees. Comment on ability to see terrain 
features in these areas. [H, M] 


. Estimate the distance to prominent terrain features within the field of 


view of photographs taken. [H] 


. Observe lunar surface characteristics including texture, consistency, 


compressibility, cohesiveness, adhesiveness, density and color. [E] 


. Study and photograph the mechanical behavior of the lunar surface from 


interactions of astronauts boots and equipment with the lunar soil, 
erosion by DPS plume impingement and DPS venting. [E, M] 


. Describe and photograph field relationships such as shape, size, range, 


pattern of alignment or distribution of all accessible types of lunar 
topographic features. [J,M] 


. Photograph the structure of lunar surface material in its natural state. 


[M] 


C. Procedures/Checklist 


1. 


Mission G Photographic and Television Operations Plan. 


D. Data Requirements 


L 


Flight Crew Report/Logs/Photographs 


a. Report condition of the temperature indicator viewing ports on the TV 
camera at the beginning and the end of the TV operations. [L] (M) 


b. Position of the TV camera scan rate switch at start of TV operation. 
[L] (M) 


c. Comments describing the interaction between astronaut boots and lunar 
surface while walking. [E] (M) 


d. Comments on slope and roughness characteristics of the landing terrain 


. Comments on luna 


to include descriptions of craters, depressions, embankments or other 
obstacles. [E] (M) 


. Comments on the color and texture of both undisturbed and mechanically 


disturbed areas of the lunar surface. [E] (M) 


r soil conditions adjacent to DPS vents to include any 
discoloration. [E] (M) 


. Comments describing the lunar surface penetration by the Solar Wind 


Composition Staff and core sample tool under their own weight and the 
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estimated force. [E] (Mandatory for either the staff or the core sample 
tool: highly desirable for the other.) 


h. Comments on lunar soil erosion as caused by the DPS plume impingement 


during landing. [E] (M) 


1. Record vent valves opened. [E] (M) 


j. Photograph the lunar surface showing DPS plume impingement erosive 
effects. [E, M] (M) 


k. Photograph the lunar surface adjacent to DPS vents if soil 
discoloration is observed. [E, M] (M) 


1. Photograph an astronaut footprint showing interaction between astronaut 
boots and lunar surface. [E, M] (M) 


m. Photograph the Solar Wind Composition Experiment Staff and core 
sampling tool after being inserted to their maximum depth as 
penetrometers. [E, M] (HD) 


n. Photograph the natural slopes, crater walls and embankments in the 
vicinity of the landing site. [E,M] (M) 


o. Photograph from the CSM of the lunar surface surrounding the LM. 
[E, M] (HD) 


p. Comments on the visibility of the lunar terrain as a function of the 
sun/viewing angle and on their ability to perform visual tasks while on 
the lunar surface. [H] (M) 

q. Comments on color/contrast perception. [H] (M) 


r. Comments on and significant unexpected visual phenomena. [H] (M) 


s. Estimate of distance to at least one prominent terrain feature within 
the field of view of the photographs in item »t« below. [H] (M) 


t. Photograph the lunar terrain at various sun azimuths to include 0 
degrees, 90 degrees and 180 degrees. [H, M] (M) 


u. Photograph any unexpected visual phenomena. [H, M] (HD) 


v. Photograph a representative depression caused by use of the scoop in 
collecting fine grained fragmental material. [E, M] (M) 


w. Photograph one scoop of fine grained fragmental material placed in one 
of the pre-numbered bags. [E, M] (HD) 


x. Photograph of each LM foot pad and surrounding lunar soil exhibiting 
evidence of LM foot pad - lunar soil interaction. [M] (HD) 


. Ground Support 


a. LM TM HBR. [E, L] (HD) 


b. Estimate of incident illumination. [D] (M) 
c. Video tape of all TV coverage. [L] (M) 


d. Record of S-band signal strength during TV transmission. [L] (M) 


e. GET at beginning and end of TV transmission. [L] (M) 
f.Time period when LBR TM was transmitted simultaneously with TV. [L] (M) 


g. Identity of ground station(s) used to record LM video transmission. 
L] (M) 


h. Time period when erectable antenna was used to transmit from the lunar 
surface. [L] (M) 
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EXPERIMENT DEPLOYMENT /CONDUCT 


A. Test Objectives 


S-031 Deploy the Passive Seismic Experiment Package 
S-078 Deploy the Laser Ranging Retro-Reflector Experiment 
S-080 Conduct the Solar Wind Composition Experiment 


B. Test Requirements 


1. Emplace, level and orient the Passive Seismic Experiment Package (PSEP). 
Deploy the solar panels and aim the antenna at the earth. [S-031 ] 


2. Photograph the deployed PSEP and deployment area. [S-031] 


3. Remove the Laser Ranging Retro-Reflector (LRRR) from the descent stage and 
carry it to the deployment site. [S-078] 


4. Emplace, level and orient the LRRR to the alignment marks corresponding 
to she landing site. [S-078] 


5. Remove the Solar Wind Composition Experiment from the LM MESA and deploy 
it on the lunar surface. [S-080] 


6. After one hour operation, disassemble the Solar Wind Composition 
Experiment, place the reel and foil in a teflon bag and store in a sample 
return container. [S-080] 


C. Procedures/Checklist 
None 
D. Data Requirements 
1. Flight Crew Reports/Logs/Photographs 
a. Comment on deployment of experiment. [S-031] (M) 
b. Photograph deployment area. [S-031, S-078, S-080] (HD) 
c. Comment on location of deployed experiment with respect to the LM, 


attitude of deployed foil with respect to the sun and total time foil 
was deployed. [S-080] (M) 


d. Retrieve reel and foil from the Solar Wind Composition Experiment. 
[S-080] (M) 


e. Comments on orientation and elevation setting used for deployment. 
[S-078] (HD) 


2. Ground Support 


a. Experiment TLM Data [S-031] (™) 


POST EVA OPERATIONS 


. Test Objectives 


-1 
-1 
-2 
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Demonstrate Egress-to/Ingress-from the Lunar Surface 


EMU Capability to Provide a Habitable Environment 


EMU Effects on Crew Mobility, Dexterity/Comfort 


. Test Requirements 


1. Perform post EVA preparations and ingress. [B] 


2. Perform PLSS shutdown. [C] 


. Procedures/Checklist 


1. EVA Procedures Document. 


. Data Requirements 


1. Flight Crew Reports/Logs/Photographs 


a. 


Notify MSFN of the initial and final positions of the PLSS water 
diverter valve, primary oxygen shutoff valve and water shutoff/ relief 
valve each time they are changed. [C] (M) 


. Notify MSFN when PLSS; High O02 flowrate, low vent flow, low feed water 


pressure or PGA pressure low remote control unit status indicators and 
audible warning tone come on. [C] (M) 


. Provide data on the adequacy of hardware and procedures, and the time 


required to perform the ingress to the LM. [B] (M) 


. Comment on the adequacy of procedures and difficulties encountered 


during doffing of EMU equipment. [C] (HD) 


. Record quantity of water drained from PLSS at end of EVA period. 


[C] (M) 


. Record EMU radiation dosimeter readings after completion of the EVA. 


[C] (M) 


. Provide sequence camera coverage and TV camera coverage of a crew 


member ascending the LM ladder. [B] (M) 


CONTAMINATION PREVENTION 


. Test Objectives 


I-1 Prevent Earth Contamination by Lunar Exposed Materials 
I-2 Minimize Crew/CM Contamination by Lunar Exposed Materials 


. Test Requirements 

1. All contamination related operations from the initial astronaut egress 
to the lunar surface until postflight crew/cm quarantine will be completed 
per procedures contained in the documents listed below. [T] 


. Procedures/Checklist 


1. Lunar Surface Operations Plan 


2.EVA Procedures Document 
3. Quarantine Procedures 
. Data Requirements 
1. Flight Crew Reports/Logs/Photographs 
a. Crew comments on the adequacy of Biological Isolation Garment, sample 


return containers, Mobile Quarantine Facility and related equipment and 
procedures used to prevent back contamination. [I] (M) 


b. Photograph boots, clothing and equipment showing adhesion of particles. 
[I, M] (HD) 


2. Ground Support 


a. Deliver samples, CM and Mobile Quarantine Facility to the Lunar 
Receiving Laboratory. [I] (M) 


b. Comment on ground procedures and hardware used for retrieval, 
biological isolation and CM transfer to the Lunar Receiving Laboratory. 
[I] (M) 


c. Report on the existence of contamination of the crew on CM. [I] (M) 


SECTION V 


CONSUMABLES ANALYSIS 


NOTE 


Acknowledgement is made to the Consumables Analysis Section (CAS) of 
the Mission Planning and Analysis Division (MPAD) for their work in the 
preparation of the consumable analysis presented herein and to the Crew 
Systems Division for the PLSS Consumables. 


CSM-107/LM5 PROPELLANT BUDGET 


The results of the Propellant Budget Analysis are summarized in the following 
Tables and Figures: 

TABLE 5-1 SM RCS Propellant Loading And Usage Summary 
TABLE 5-2 SM RCS Budget 

TABLE 5-3 CM RCS Propellant Summary 

TABLE 5-4 SPS Propellant Summary 

TABLE 5-5 SPS Assumptions 

TABLE 5-6 LM RCS Propellant Loading And Usage Summary 
TABLE 5-7 LM RCS Budget 

TABLE 5-8 DPS Propellant Summary 

TABLE 5-9 DPS Assumptions 

TABLE 5-10 APS Propellant Summary 

TABLE 5-11 APS Assumptions 

FIGURE 5-1 Total SM RCS Propellant Profile 

FIGURE 5-2 Quad A SM RCS Propellant Profile 

FIGURE 5-3 Quad B SM RCS Propellant Profile 

FIGURE 5-4 Quad C SM RCS Propellant Profile 

FIGURE 5-5 Quad D SM RCS Propellant Profile 

FIGURE 5-6 Total LM RCS Propellant Profile 


SM-RCS BUDGET 
GROUND RULES and ASSUMPTIONS 


1. The transposition and docking phase of the mission includes an SPS evasive 
maneuver. 


2. The first and third midcourse corrections (translunar) are executed as SPS 
burns with the third MCC followed by an RCS trim. 


3. No SM RCS propellant is required during PTC or lunar orbit coast. 


4. The sixth midcourse correction (transearth) is executed as an RCS burn of 5 
fps. 


5. The individual quad plots are included for reference only as quad management 
is determined by the flight controllers during the mission. 


TABLE 5-1 
SM RCS PROPELLANT LOADING AND USAGE SUMMARY 

Nominal loaded 1342.4 1b 
Initial outage due to loaded mixture ratio 15.6 
Total trapped 26.4 
Gauging inaccuracy 80.4 
Deliverable SM-RCS propellant 1220.0 
Nominal usage 590 

Translunar phase (through LOI-2) 204 

Lunar orbit phase 311 

Transearth phase (includes TET) 75 
Nominal remaining 630 lb 


TABLE 5-2 


SM-RCS PROPELLANT BUDGET 


S/C RCS 
LEFT 
(LBS) 


MISSION G 


INITIALIZE PROP LOADING 


SM RCS CHECKOUT 


TRANSPOSITION AND DOCKING 
+X 0.8 FPS 


-X-0..3 FRS 


PITCH TO ACQUIRE S-IVB 
PITCH 180 DEG AT 1.5 DE 


ROLL CSM 60 DEG 2 DEG/SE 


1 RELATIVE 
0.5 FPS 


EX AND DOCK 


EJECTION 
-X 5 SEC 4 JET 


SPS BURN TO EVADE S-IVB 
ORIENT AT 0.2 DEG/SEC 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


START TRANSIENT CONTROL 


SPS BURN 
BUILD UP 


STEADY STATI 


TAILOFF 


DAMP SHUTDOWN TRANSIT! 


P52 IMU ALIGN 


NAVIGATION SIGHTINGS 
ORIENT AT 0.2 DEG/SE 


(a) Spacecraft weights are approximate and are included for reference only. 
(b) Note: These refer to usable SM RCS propellant. 


TABLE 5-2 (CONT ‘D) 


SM-RCS PROPELLANT BUDGET 


S/C RCS 
LEFT 
(LBS) 


NAVIGATION SIGHTINGS 
ORIENT AT 0.2 DEG/SE 


ORIENT FOR PTC 
3-AXIS 0.2 DE 


ATTITUDE HOL EG DB PGNCS 


ROLL 0.3 DEG/SE 


TERMINATE PTC 
DAMP RATES 


P52 IMU ALIGN 


MIDCOURSE CORRECTION NO 1 
3-AXIS ORIENT PGNCS 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


START TRANSIENT CONTROL 


SPS BURN 
BUILD UP 


STEADY STATE BURN 3 FPS PGNCS 


TAILOFF 


DAMP SHUTDOWN TRANSIE 


P52 IMU ALIGN 


ORIENT FOR PTC 
3-AXIS 0.2 DEG/SEC 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


ROLL 0.3 DEG/SE 


TERMINATE PTC 
DAMP RATES 


P52 IMU ALIGN 


TABLE 5-2 (CONT *‘D) 


SM-RCS PROPELLANT BUDGET 


S/C RCS 
LEFT 
(LBS) 


24.5| CISLUNAR NAVIGATION 
STAR/EARTH HORIZON ORI 


NAVIGATION SIGHTINGS 
ORIENT AT 0.2 DEG/SEC 


MIDCOURSE CORRECTION NO 2 
MNVR TO BURN ATT 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


= NOMINAL ERO 


ENT FOR PTC 
3-AXIS 0.2 DE 


ATTITUDE HOL EG DB PGNCS 


ROLL 0.3 DE 


TERMINATE PTC 
DAMP RATES 


P52 IMU ALIGN 


MIDCOURSE CORRECTION NO 3 
MNVR TO BURN ATT 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


START TRANSIENT CONTROL 


SPS BURN 
BUILD UP 


STEADY STATE BURN 3 FPS 


TAILOFF 


DAMP SHUTDOWN TRANSIT! 


RCS TRIM 1 FPS 


ORIENT FOR PTC 
3-AXIS 0.2 DE 


TABLE 5-2 (CONT ‘D) 


SM-RCS PROPELLANT BUDGET 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


ROLL 0.3 DE 


1G/SE 


TERMINATE PT 
DAMP RATES 


P52 IMU ALIGN 


C 


MIDCOURSE CORR 


ECTION NO 4 


MNVR TO BURN ATT 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


P52 IMU ALIGN 


ORIENT AND SXT 


ORIENT AND OBSE 


LUNAR ORBIT IN 


EL = NOMINAL ERO 


STAR CHECK 


EF LUNAR SURFACE 


SERTION BURN 1 


3-AXIS ORI] 


ENT PGNCS 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


START TRANSIENT CONTROL 


LOI BURN 
BUILD UP 


STEADY STAT 


TAILOFF 


DAMP SHUTDOWN 


EV 1 ATTITUDE 


TRANSIE 


HOLD WIDE DEADBAND 


P52 IMU ALIGN 


S/C RCS 
LEFT 


(LBS) 


TABLE 5-2 (CONT *‘D) 


SM-RCS PROPELLANT BUDGET 


S/C RCS 
LEFT 
(LBS) 


EV 2 ATTITUDE HOLD 


P52 IMU ALIGN 


LOI 2 LPO CIRC 
MNVR TO BURN ATT 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


sLAGE 


SPS BURN 
BUILD UP 


TEADY STAT 


TAILOFF 


DAMP SHUTDOWN TRANSIT! 


EV 3 ATTITUDE HOLD 


EACQUIRE MSFN 
ROLL 0.2 DEG/SEC 


EV 4 ATTITUDE HOLD 


MNVR TO LDG SITE OBS ATT 


LDG SITE OBSERVATION 


EORIENT 


EACQUIRE MSFN 


MANEUVER TO SLEEP ATTITUDE 
3 AXIS 0.2 DEG/SEC 


DAMP RATE 


EACQUIRE 


TABLE 5-2 (CONT ‘D) 


SM-RCS PROPI 


MNVR TO ALIGN ATT 


EV 11 ATTITUDE HO 


EV 12 ATTITUDE HO 


MNVR TO LDG SITE OBS ATT 


LDG SITE OBSERVATION 


EACQUIRE MSFN 


ROLL 0.2 DEG/SEC 


MANEUVER TO AGS CAL ATTITUD 


ORIENT TO UNDOCKING ATTITUDE 


UNDOCKING ALLOCATION 


ROLL 0.2 DEG/SEC 


CSM ACTIVE UNDOCK 
SEP AND NULL VEL 0.5 FPS 


FORMATION FLYING 


EACQUIRE MSFN 


RIENT FOR SEP BURN 


RCS SEPATATION BURN 2.5 FPS 


EV 13 ATTITUDE HOLD 


EUVE 


‘IR TO SXT TRACKING 


‘IR TO SXT TRACKING 


E MSFN 


1G/SEC 


‘IR TO SXT TRACKING 


ELLANT BUDGET 


S/C RCS 


S/C RCS 
LEFT 


(LBS) 


TABLE 5-2 (CONT *‘D) 


SM-RCS PROPELLANT BUDGET 


EV 14 ATTITUDE HOLD 


MNVR TO LDG SITE OBS ATT 


SDG SITE OBS 


TRACK LM 


EV 15 ATTITUD 


EACQUIRE MSFN 
ROLL 0.5 DE 


REACQUIRE MSFN 
ROLL 0.5 DEG/SE 


ANE CHANGE 


MNVR TO BURN ATT 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


ULLAGE 


SPS B 


U 


BU 


RN 
ILD UP 


S 


T 


EADY STATE 


TAILOFF 


DAMP SHUTDOWN TRANSIE 


P52 IMU ALIGN 


EUV. EEP ATTITUDE 


DAMP RAT! 


EV 19 ATTITUDE 


EV 20 ATTITUDE 


S/C RCS 
LEFT 


(LBS) 


TABLE 5-2 (CONT ‘D) 


SM-RCS PROPELLANT BUDGET 


S/C RCS 
LEFT 
(LBS) 


ENT FOR SEXTANT TRACKING 


EUVER TO SLE 


DAMP RATES 


EXTANT TRACKING 


EACQUIRE MSFN 


EV 23 ATTITUDE HO 


EV 24 ATTITUDE HOLD NARROW DEADBAND 


UPPO LIFT OFF 


EUVER TO TRACK LM POST LIFTOFF 


ER TO SUPPORT LM CSI BURN 


1UVER TO TRACK LM POLST CSI 


EV 25 ATTITUDE HOLD NARROW DEADBAND 


1UVER TO SUPPORT LM CDH BU 


KUVER TO TRACK LM POST CDH 


RNDZ NAV 


EINITIATE RNDZ NAV 


ER TO SUPPORT LM TPI BURN 


ER TO TRACK LM POST TPI 


‘R TO COAS TRACK 


TABLE 5-2 (CONT *‘D) 


SM-RCS PROPELLANT BUDGET 


S/C RCS 
LEFT 
(LBS) 


SXT TRACKING 


TO SUPPORT LM MCC1 BURN 


TO SXT TRACKING 


TO SUPPO LM MCC2 BURN 


TO SUPPO LM TPF BURN 


TO SXT TRACKING 


ENT TO DOCKING ATTITUDE 


ALLOCATION FOR TERMINAL RDZ USAGE 
FROM POSTFLIGHT 


MAINTAIN BORESIGHT 


DOCKING 


MNVR TO JETTISON ATT 


ETTISON LM 1 FPS 


ORIENT TO TRACKING ATT 


TRACK LM 


HOLD INERTIAL ATT 


P52 IMU ALIGN 


P52 IMU ALIGN 


SXT STAR CHECK 


TRANS-EARTH INJECTION 
MNVR TO BURN ATT 


TABLE 5-2 (CONT ‘D) 


SM-RCS PROPELLANT BUDGET 


S/C RCS 
LEFT 
(LBS) 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


ULLAGE 


SPS BURN 
BUILD UP 


STEADY STATE SPS BURN 


TAILOFF 


DAMP SHUTDOWN TRANSIE 


P52 IMU ALIGN 


ORIENT FOR PTC 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


ROLL 0.3 DEG/SE 


TERMINATE PTC 
DAMP RATES 


P52 IMU ALIGN 


MIDCOURSE CORRECTION NO 5 
MANVR TO BURN ATT 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


= NOM ZERO 


ENT FOR PTC 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


ROLL 0.3 DEG/SE 


TERMINATE PTC 


TABLE 5-2 (CONT *‘D) 


SM-RCS PROPELLANT BUDGET 


S/C RCS 
LEFT 
(LBS) 


172.0] P52 IMU ALIGN 


MIDCOURSE CORRECTION NO & 
MANVR TO BURN ATT 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


RCS -X TRANS 5 FPS 


ORIENT FOR PTC 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


ROLL 0.3 DEG/SEC 


TERMINATE PTC 


P52 IMU ALIGN 


MIDCOURSE CORRECTION NO 7 
MNVR TO BURN ATT 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


EL = NOM ZERO 


STAR CHECK 
MIN IMPULSE 


MANEUVER TO REENTRY ATTITUDE 


ATTITUDE HOLD 0.5 DEG DB PGNCS 


EUVER TO SEP ATTITUDE 


SEPARATION 
ELTA VEL = 3 FPS 


pI - G 
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Figure 5-1 
SM RCS propellant profile - total 
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Figure 5-2 
SM RCS propellant profile - quad A 
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Figure 5-3 
SM RCS propellant profile - quad B 
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Figure 5-4 
SM RCS propellant profile - quad C 
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Figure 5-5 
SM RCS propellant profile - quad D 
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TABLE 5-3 


CM RCS Propellant Summary 


Item Propellant required, lb. Propellant remaining, lb. 
Loaded — 245.0 
Trapped 36.4 208.6 
Available for oa 208.6 
mission planning 
Nominal usage 39453 169.3 
Nominal remaining -- 169.3 


SERVICE PROPULSION SYSTEM 


ERVICE PROPULSION SYSTEM (SPS). The budget presented in table 5-4 is 

or a July 16 launch, 72 degree launch azimuth, first opportunity injection, 
9.5 hour lunar parking orbit, and fast earth return. The assumptions used 
n preparing this budget are presented in table 5-5. AV requirements wer 
coordinated with LMAB in MPAD. 


BH Or] Mm 


It should be noted that the mission flexibility allowance of 900 fps has been 
used in addition to the fast return. In real time however, it is highly likely 
that a slower earth return would be performed in the mission flexibiblity 

AV had already been used (e.g., for LM rescue). Table 5-4 shows 3906 lbs of 
propellant remaining nominally and a total propellant margin (accounting both 
for the flexibility AV and the fast return) of 1268 lb. 


Table 5-4 - APOLLO 11 SPS PROPELLANT SUMMARY 


PROPELLANT PROPELLANT 
ITEM REQUIRED, LB REMAINING, LB 
Loaded -- 40803.0 
Trapped and unavailable 441.4 40361.6 
Outage 59325 40302.1 
Unbalance meter 100.0 40202.1 
Available for AV a 40202.1 
Required for AV 
TLMC (120 fps)? 1166.4 39035.7 
LOI-1 (2924 fps, 5 min. 59 sec.) 23862.4 15173.3 
LOI-2 (157.8 fps, 16.4 sec.) 1115.4 14057.9 
LOPC (16.6 fps, .9 sec.) 73.8 13984.1 
TEI (3292.7 fps, 149 sec.) 10077.8 3906.3 
Nominal remaining == 3906.3 
Mission flexibility (900 fps) 2212.4 1693.9 
Dispersions (-3 0) 426.0 1267.9 
Propellant margin aad 1267.9 


2 15712.0 lb of fuel and 25091.0 lb of oxidizer; this is loaded on CSM-107. 
Includes 19.7 fps for evasive maneuver. 


TABLE 5-5 -— ASSUMPTIONS FOR THE APOLLO 11 SPS PROPELLANT BUDGET 


. There is a non-propulsive propellant loss of 14.4 lb for each engine start. 
LM rescue assumed thr ngine starts. 


.A mission flexibility ?V of 900 fps has been included in the SPS budget 

to provide the capability to perform a worst case LM rescue, or to handle 
several other contingencies (such as loss of PGNCS), or to perform a quicker 
earth return. 


. Spacecraft weight: 


CM 12 280.0 lb 
SM 1Q.-551...3:-1b 
SLA Ring 98.0 lb 
Tanked SPS 40 600.7 lb 
LM (unmanned) 33 278.3 lb 
Total 96 808.3 lb 


. Lunar Orbit Activity 
Total weight transfer (CSM to LM) = 436.7 lb 
Total weight transfer (LM to CSM) = 284.0 lb 


. SM RCS, EPS and ECS weight losses: 


Mission Period Incremental Weight Loss, lb 
EL to TLMC 151.8 
TLMC to LOI-1 S21 
LOI-1 to LOI-2 3220 
LOI-2 to LOPC 146.5 
LOPC to TEI 216.1 


. SM RCS usage (above nominal rendezvous requirement) for LM rescue was 
216 lb. 


LM RCS BUDGET 


Ground Rules and Assumptions 


1. Data for the LM RCS engine performance and propellant requirements wer 
obtained from the Spacecraft Operational Data Book and postflight analysis 
from Apollo 9 and Apollo 10. 


2. All orientation maneuvers were assumed to be made at 2.0°/sec. 


3. All orientation maneuvers were assumed to be three-axis maneuvers. 


TABLE 5-6 


LM RCS Propellant Loading and Usage Summary 


Loaded 633.0 
Trapped 40.6 
Nominal deliverable 592.4 
Gaging inaccuracy and loading tolerance 39.25 
Mixture ratio uncertainty 17.0 
Usable 535.9 
Nominal mission requirement 25221 
Nominal remaining 283.2 
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LM-RCS PROPI 
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These weights were used for analysis only and do not reflect the actual 
weight after consumables loading. 
b rcs propellant remaining of total loaded. 
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LM-RCS PROPELLANT BUDGET 
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Figure 5-6 
LM RCS propellant profile 
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DESCENT PROPULSION SYSTEM PROPELLANT BUDGET 


DESCENT PROPULSION SUBSYSTEM (DPS) - The DPS budget is shown in table 5-8 and 
the ground rules and assumptions in table 5-9. 


Previously, the uncertainty in the low-level sensor (68.7 1b) has been shown 
as a contingency allowance. This is now included as part of the unusables. 
Also, there has previously been a contingency allowance for manual hover to 
allow for 2 minutes of burn time from 500 feet to touchdown. The present 
budget shows a nominal AV which includes a manual allowance of 477 fps (90 
sec) from 500 feet to touchdown. Any additional hover time will be used from 
the propellant margin (unassigned capability). The rate of use for hover is 
approximately 9.1 lb/sec. 


Propellant loads are those actually loaded on LM-5, and trapped and residual 
propellants are from Volume III, SODB. Engine performance data and AV 
requirements have been coordinated with LAB in MPAD. 


Three sigma dispersions represent total propellant cost due to 3s 
uncertainties in propellant loading, trapped, Isp, AV, separation weight, 
non-AV consumables weight, and mixture ratio. There is a total propellant 
margin of 669 lb or approximately 73 seconds of hover time. 


Table 5-8 - APOLLO 11 DPS PROPELLANT SUMMARY 


PROPELLANT PROPELLANT 
ITEM REQUIRED, LB REMAINING, LB 
Loaded 4 -- 18184.2 
Trapped and unavailable 223.9 17960.7 
Outage 14.0 17946.7 
Low-Level Sensor Uncertainty 68.7 17878.0 
Available for AV _ 17878.0 
Nominal Required for ?V of 6728.6 fps 16799.7 1078.3 
Dispersions (-3 O) 224.7 853.6 
Contingencies 
Engine Valve-Pair Malfunction (AMR=+.016) 81.1 TA2<'D 
Redesignation (60 fps) 104.0 668.5 
Margin (73 sec. hover) co 668.5 


4 6974.8 lb of fuel and 11209.4 lb of oxidizer; this is loaded on the LM-5 
spacecraft. 


Table 5-9 - ASSUMPTIONS FOR THE APOLLO 11 DPS PROP 


1. Integrated averag Isp = 301.9 43.54 seconds 


2. LM separation weight = 33746. lb 
3. Mixture ratio = 1.596 40.0108 


4, Nominal AV = 6728.6 +96 fps 


ELLANT BUDGE 


5. Non-AV consumables of 47.4 lb from separation to DOI and 106.1 1b from DOI 


to touchdown. 


ASCENT PROPULSION SYSTEM PROPI 


ELLANT BUDGET 


ASCENT PROPULSION SUBSYSTEM (APS) - Tables 5-10 and 5-11 


ascent 


present th 


propellant budget for the current mission. Propellant loads are those actually 
on LM-5. Mission AV was coordinated with LAB in MPAD. The budget shown in 


table 5-10 accounts for an engine valve-pair malfunction, 
switchover, and a touchdown abort. There is a total propel] 


or about 6 seconds of burn time. 


Table 5-10 - APOLLO 11 APS PROPELLANT SUMMARY 


a PGNCS to AGS 
lant margin of 68 lb 


PROPELLANT PROPELLANT 
ITEM REQUIRED, LB REMAINING, LB 
Loaded 4 oS 5238.4 
Trapped and unavailable 48.9 5189.5 
Outage Phisd 5172.0 
Available for AV ao 5172.0 
Nominal Required for AV of 6072.5 fps 4965.8 206.2 
Dispersions (-3 0) 57.8 148.4 
Contingencies 
Engine Valve-Pair Malfunction (AMR=+.016) 19.6 128.8 
PGNCS to AGS Switchover (40 fps) 23.8 105.0 
Touchdown Abort (AW=+99.9 lb, AAV=-15fps) 36.8 68.2 
Margin (6 seconds) ob 68.2 


42 Includes 2019.9 lb fuel and 3218.5 lb oxidizer; this is loaded on the LM-5 


spacecraft. 


Table 5-11 - ASSUMPTIONS FOR THE APOLLO 11 APS PROPI 


Tet os = 308.97 +3.553 seconds 


sp 
2. Mixture ratio = 1.602 40.0225 
3. Nominal AV = 6072.5 +33.5 fps 


4. Ascent stage lift-of weight = 10873.6 lb 


ELLANT BUDGET 


CSM-107/LM5 CRYOGENIC/EPS AND ECS BUDGET 


The results of the Cryogenic, EPS, and ECS analysis are summarized in the 
following tables and figures: 


TABLE 5-11 CSM Cryogenic Loading And Usage Summary 
TABLE 5-13 M EPS Summary 

TABLE 5-14 M ECS Summary 

FIGURE 5-7 CSM O02 PROFILE 

FIGURE 5-8 CSM H2 PROFILE 

FIGURE 5-9 CSM POWER PROFILE 

FIGURE 5-10 CSM BUS VOLTAGE VS TIME 
FIGURE 5-11 M DESCENT POWER PROFILE 
FIGURE 5-12 M ASCENT POWER PROFILE 
FIGURE 5-13 LM TOTAL CURRENT PROFILE 
FIGURE 5-14 M DESCENT O02 PROFILE 
FIGURE 5-15 M ASCENT O02 PROFILE 
FIGURE 5-16 M DESCENT H20 PROFILE 
FIGURE 5-17 M ASCENT H20 PROFILE 


CSM EPS BUDGET 


ASSUMPTIONS AND GROUND RULES 


1. The system was assumed to operate with three fuel cells and two inverters. 


2. Fuel cell purging is included in the EPS requirements. 
3.100% fill for both Hy and Oo. 


4. Three entry and postlanding batteries were considered available to supply 
the total spacecraft power required for entry, parachute descent, and 
postlanding time. Each battery was assumed to have a 40 A-h capacity until 
splashdown, at which time the capacity was uprated to 45 A-h. 


5. Two batteries were considered to be in parallel with the fuel cells during 
ascent and for each SPS maneuver. 


6.No cryogenic venting was assumed in flight. 


7.The EPS hydrogen consumption rate (lb/hr) = 0.00257 x I¢, 


8. The EPS oxygen consumption rate (lb/hr) = 7.936 x Ho 


9. Six battery charges were assumed: three on battery A and three on battery B. 


TABLI 


E 5-12 


APOLLO 11 CRYOGENIC SUMMARY 


Ts Planning Allowance H9, 
A. Total Loaded 58 
B. Less Residual 2 
C. Less Instrumentation Error 1 
Available for Mission Planning 54 
II. Predicted Usages 
A. Prelaunch 1 
1. Inline HTR + Pressure Relief 1 
(T-28 to T-3 (Incl 12.5 hr hold )) 
2. Power Production (plus ECS 09) 
(T-3 to liftoff) 
Total Prelaunch requirements 2 
B. Flight 
1. EPS Requirements (Incl FC Purge) 36: 
2. CM ECS (Incl Cabin Purge) 
3. LM Pressurizations 
Total Flight Requirements 36. 
III. Nominal Reserves (RSS) 
EPS Uncertainty (5 percent) 1 
ECS Uncertainty (.08 lb/hr) 
Tank Unbalance (AOH) 
Launch Window 
RSS Subtotal 2 
IV. Operational Reserves 
A. Available for Mission Planning 54 
B. Less Nominal Predicted Usage 38 
C. Less Nominal Reserves 2 
Operational Reserve T3 <6 
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Figure 5-7 
Oxygen remaining for mission for one tank versus time 


240 


260 


TE - G 


Hydrogen remaining, |b 


28.14 


Hydrogen remaining, percent 


Hue ieee He nstrumentation erro E i fe Pesiteafesaieeess FTE 
80 “100 120 140 160 180 ~ 200 220 240 260 280 


Ground elapsed time, hr 


Figure 5-8 
Hydrogen remaining for mission for one tank versus time 
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Figure 5-10 
CSM bus voltage versus time 
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EPS ANALYSIS 


GROUND RULES AND ASSUMPTIONS 


ibe 


The descent stage batteries go on the line 30 minutes prior to earth 
liftoff. 


.A 3.8 hour checkout was assumed for lunar orbit. 


. Ascent and descent batteries were paralleled for the powered descent burn 


and prior to liftoff from the lunar surface. 


. The S-band equipment was assumed on 100 percent from initial activation in 


lunar orbit until completion of the mission. 


= 


. The rendezvous radar electronics was assumed to be operational for the 


period of time dictated by the current G Mission flight plan. 


= 


. The primary navigation and guidance subsystem (PGNCS) was left in the 


operate mode for the entire lunar stay. 


a 


. The forward window heaters were left off for the entire mission. 
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Figure 5-11 
LM-5 total spacecraft current 
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Figure 5-12 


Descent stage amp hours remaining 
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Figure 5-13 
Ascent stage amp hours remaining 


LM ECS BUDGET 


GROUND RULES AND ASSUMPTIONS 


1. Cabin 09 leakage rate was 0.2 lb/hr while pressurized 


2. Metabolic rates were varied according to Volume 2 of the Spacecraft 
Operational Data Book 


3. Metabolic O9 consumed was (1.643 x 1074 ) x (metabolic rate) 
4. IM pressurization requires 6.62 lb of O9 
5. Cabin pressure regulator check requires 2.65 lb of 09 


6. H 90 consumed because of sublimator cooling was total heat removed divided 
by 1040 (btu per lb) of H90 


7. H70 lost due to urination was 0.11 lb/hr per man 
8. Cabin temperature control was set to 72° F 
9. Average glycol flow rate was 250 lb/hr 


10. Budget was performed on the operational trajectory and may change when the 
revision 1 is analyzed. 


TABLE 5-13 
LM ECS Summary 


(a) Descent Stage 


Description O97, 1b H90, lb 
Loaded 48.00 210.6 
Unusable 3.40 16.4 
Available for mission 44.60 194.2 
Required for mission 26:4 47 142.4 
Usable remaining in tanks 18.43 51.8 


(b) Ascent Stage 


Loaded 4.86 85.00 
Unusable 74 4.20 
Available for mission 4.12 80.80 
Required for mission 195 45.48 
Usable remaining in tanks Qed] 30.32 
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Figure 5-14 
Descent oxygen tank quantities as a function of mission time 
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Figure 5-15 
Ascent oxygen tank quantities as a function of mission time 
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Figure 5-16 
Descent water tank quantities as a function of mission time 


130 


135 


Dispersion 


\ 

\ 
ae et ee | Een 
PEE EEE ECE EEE EE ECE CE ECE EEE EEE EEE EEE EEE EEE EEE EEE CECE EEE EEE EEE ECE ELEN EEE 
fo SSS 0 ee 2 Oe ee 
FEE EEE EEE EEE EEE EEE EEE EEE EEE EEE EEE EE EEE EE EEE EEE EE EEE EEE EEE EEE EEE EE EEE EEE EE EEE ECE 
SESE Gere SEE EE CHE GEE GEE gee eee EE EE HECHEC ESERIES EE 


Oo 
ico} st 


jusolad ‘Inopeal pseoquo 


Oo oO 
oO N 


yueyq| Jeyem Bulurewad ajqesp 


BAZ 


10 


20 


Unusables 


135 


130 


25 


1 


120 


115 


110 


105 


100 


95 


90 


Ground elapsed time, hr 


Figure 5-17 
Ascent water tank quantities as a function of mission time 
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